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man,  and  at  every  botanical  gathering  which  included  him  he  was  a  center 
of  sprightly  conversation  and  good  feeling.  These  qualities,  and  his  untir¬ 
ing  and  unselfish  devotion  to  his  work  and  to  his  students,  developed  for 
him  an  amount  of  personal  affection  and  loyalty  that  was  his  chief  possession. 
His  place  in  American  botany  was  sufficiently  unique  to  remain  vacant; 
and  his  personality  will  be  still  more  impossible  to  duplicate. 

A  CONVENIENT  TRAVELING  BALANCE 
(with  two  figures) 

In  carrying  out  certain  lines  of  investigation  involving  more  or  less 
travel,  or  the  establishment  of  temporary  stations  remote  from  well-equipped 
laboratories,  the  lack  of  a  compact  and  readily  transportable  balance,  of  a 
fair  degree  of  sensitiveness,  often  seriously  hampers  the  progress  of  the 


Fig.  1. —  Balance  set  up  within  the  closed  case. 


work.  The  ordinary  balance  inclosed  in  its  glass  case  is  too  cumbrous 
and  fragile  to  be  readily  transported,  yet  no  dependable  weighing  can  be 
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In  preparing  an  outfit  of  apparatus  for  field  use  I  have  devised  a  con¬ 
venient  form  of  “knock-down”  balance  with  collapsible  case,  which  in 
great  measure  solves  the  question  of  a  practicable  field  balance. 

The  balance  proper  and  the  case  are  entirely  independent.  From  a 
reliable  instrument  maker  I  ordered  a  good  type  of  laboratory  balance 
fitted  with  the  usual  accessories  but  without  the  glass  case.  The  pillar  is 
fastened  to  the  box  with  screws  having  milled  heads  and  is  readily  remov¬ 
able.  All  the  metal  parts  of  the  balance  can  be  detached  and  packed 
safely  in  the  drawer  of  the  box. 

The  case  for  this  balance  is  made  in  six  sections,  of  which  those  forming 


Fig.  2. —  Case  collapsed  anil  balance  packed. 

the  ends  are  secured  in  place  on  the  base  by  dowel  pins.  The  joints  of  the 
case  are  made  dust  proof  by  means  of  a  tongue-and-groove  fitting.  The 
door  is  hinged  at  the  upper  corners  by  means  of  pivot  hinges  and  swings 
outward.  After  all  the  sections  are  in  place,  complete  stability  is  secured 
by  means  of  small  hooks  and  screw-eyes  which  lock  the  various  parts 
together.  Instead  of  glass,  clear  celluloid  is  used,  which  renders  the  case 
practically  non-breakable. 

Fig.  1  shows  the  balance  set  up  within  the  case  which  is  closed;  fig.  2 
shows  the  case  collapsed  and  balance  packed.  The  total  weight  of  balance 
and  case  is  approximately  ten  pounds,  and  in  the  collapsed  form  may 
readily  bq  carried  in  a  trunk  or  even  in  a  suit  case. — W.  W.  Stockberger, 
Bureau  0}  Plant  Industry ,  Washington,  D.  C. 
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KEY  TO  OHIO  ALDERS  IN  WINTER  CONDITION. 

William  C.  Morse. 

Alnus  Gaert.  Shrubs  or  trees  with  alternate  leaf  scars,  not 
2-ranked,  twigs  brown  with  prominent  scattered  lenticels;  ter¬ 
minal  bud  present  with  about  3  visible  scales,  axillary  buds 
single,  large  and  prominently  stalked  or  minute  and  not  stalked; 
leaf  scars  triangular  to  subcircular;  bundle  scars  3-5;  stipular 
scars  present;  pith  prominently  3  angled  or  Y-shaped;  both 
staminate  and  carpellate  catkins  present  all  winter,  carpellate 
catkins  woody,  cone-like. 

1.  Twigs  glutinous,  black  or  brown  dotted,  nearly  glabrous  or  with  a 
few  large  scattered  hairs,  buds  4-5  lines  long,  stalks  of  the  buds 
2-3  lines  long;  staminate  catkins  dark  purple;  peduncle  of  fruiting 
catkns  2-6  lines  long.  A  tree  reaching  a  maximum  height  of  75 
.  feet  and  a  trunk  diameter  of  feet;  introduced. 

A.  glutinosa  (L.)  Medic.  European  Alder. 
1.  Twigs  coarsely  pubescent,  with  comparatively  few  brown  dots;  buds 
2-3  lines  long;  stalks  of  buds  y»-\  line  long;  peduncle  of  fruiting 
catkins  2-6  lines  long.  A  native  shrub  or  sometimes  a  small  tree. 

A.  rugosa  (Du  Roi)  Koch.  Smooth  Alder. 
1.  Twigs  finely  pubescent;  buds  2-4  lines  long;  bud  stalks  ]/i~\  line 
long;  fruiting  catkins  sessile  or  nearly  so.  A  native  shrub  or- rarely 
a  small  tree.  A.  incana  (L.)  Willd.  Hoary  Alder. 


FURTHER  NOTES  ON  ANTHURUS  BOREALIS. 

W. W.  Stockberger. 

In  a  recent  note  on  Anthurus  borealis  Burt,  (Ohio  Naturalist 
6:474,  1906)  D.  R.  Sumstine  states  that  he  has  not  seen  it  re¬ 
ported  from  any  other  places  than  those  localiites  in  New  York 
and  Massachusetts  recorded  by  Burt  when  he  described  the 
species  in  1894. 

Lloyd  {Mycological  Notes,  No.  17,  p.  183,  1894)  acknowledges 
the  receipt  of  some  specimens  collected  by  Beardslee  near  Cleve¬ 
land.  Ohio.  Later  a  short  account  of. the  occurrence  of  Anthurus 
borealis  in  northern  Ohio,  by  Beardslee,  was  published  by  the 
Ohio  State  Academy  of  Science  (9th  Ann.  Rept.  p.  19,  1901). 
The  occurrence  of  this  fungus  at  Granville,  Ohio,  was  reported 
before  the  Ohio  Academy  at  its  annual  meeting  in  1901  (10th 
Ann.  Rept.  p.  20,  1902),  and  this  station  is  further  recorded  in 
Lloyd’s  Mycological  Notes  (No.  19,  p.  219,  1905)  along  with  some 
previously  unrecorded  New  England  stations,  one  at  East  Hart¬ 
ford,  Conn.,  one  at  Storrs,  Conn.,  and  several  in  Massachusetts. 

Its  further  occurrence  as  noted  by  Sumstine  would  seem  to 
indicate  that  this  species  of  Anthurus  does  not  occur  so  rarely  as 
has  been  supposed,  and  that  its  occasional  occurrence  through¬ 
out  Ohio  may  be  safely  predicted. 

Washington,  D.  C.,  March  2,  1906. 
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Asimina  triloba  7  : 14. 

Asparagus  officinalis  7:85. 

Aspen.  American  7  :8o. 

Aspidium  acrostichoides  7:roo. 

var.  incisum 

7  :too. 

cristatum  8-11 :6. 
gojdianum  7:100.  8—  1 1  :6. 
marginale  7:100. 
noveboracense  7 : 100. 
spinulosum  7:100. 
thelvpteris  7:100. 

Asplanchnaea  1 :6o. 

Asplanchna  brightwelii  1:61. 

cincinnatiensis  n.  sp.  6:39. 
magnificus  n.  sp.  1:60. 

•  myrmeleo  1 :6o. 
sp.  ?  1 :6t. 
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Asplenium  angustifolium  7:99. 
ebeneum  7  .99. 
felix-foemina  7:100. 
pinnatitidum  7  :gg. 
thelypteroides  7:100. 
trichomanes  7  :99. 

Asprella  hystrix  7  :99. 

Astartella  newberryi  2:39. 
varica  2:39. 
vera  (  ?  ? )  2  :39. 

Aster  cordifnlius  7  :.}8. 

corymhosus  7  :4s. 
diffusus  7:48. 

var.  hirsuticaulis  7: 

48. 

erkoides  7  :48. 

var.  villosus  7  148. 
inacrophyllus  7  148. 
novae  angliae  7  148. 
novi  belgii  7  48. 
paniculatns  7  :48. 
patens  7  148 
prenanthoides  7  :48. 
putiicens  7  140. 

var.  laevicaulis  7:49. 
sagittifolius  7  :48. 
salicifolius  7:48. 
shortii  7  :4s. 
tradeseanti  7  :4s 
undulatus  7  148 
white-topped  7  :47. 

Athvris  asldandensis  n.  sp.  4:24. 

lamellosa  3:49. 


Bainbridge,  O  Preglacial  valley  near 
9- 1  :_»5 

Baldwin.  C.  J.  The  Personal  Ele¬ 
ments  in  Instruction  4: 
>47- 

Balm,  common  7  08 

Balm  of  Gilead  7  :8o 

Baneberry.  Red  7:14. 

White.  7:14. 

Barharea  vulgaris  1:31.  7  18 

Barberry  7:1?. 

Barney.  Eliant  F.  10:65-60.' 

Barney,  Eugene  J.  10:61-63-64. 

Barnyard  grass  7  :Q4 

Bartonia  tenella  7  :so 

Basite  i:Tio. 

Bass-wood  7  :24. 

Bathyurus  1:103.  •l'Vr  Proetus  de- 
terminatus  2:01. 

Batteries.  Instrument  for  rapidly 
changing  cell-arrange¬ 
ment  of  5:16. 

Bawden.  H  H.  10  ,10. 

Bdelloida  6:58, 


ohioensis  3:49.  ' 

sp.  3- PI.  7.  PI.  1 2. 
subtilata  2:44. 

Atriplex  patula  1 :34- 

Atropa  belladonna  1 :29. 

Atrypa  nodostriata  1:90,  1:78. 

reticularis  ?  ?  3'4r,  1 :75>  4~ 
PI.  9. 

Atyris  sp.  4- PI.  10. 

Augite  i:Ti4. 

Avicula  longa  2  36-37. 

ohioense  2:143. 

?  recta  11.  sp.  4:115 
scutella  4:30. 
subspatulata  n.  sp.  4/30. 

A  vena  fatua  7  :9b. 

Aviculopinna  americana  2:38. 

Aviculopecten  cancellatus  n.  sp.  3:54. 
cooperi  ti.  sp.  3:51. 
coxanus  2:26. 
granvillensis  n.  sp.  3:5°- 
hertzeri  2:25. 
newarkensis  3:52. 
occidentalis  2:26. 

(cf.  oweni)  3:52. 
perelongatus  n.  sp.  3:50. 
scalaris  2:26. 
sorer  n.  sp.  2:27. 
sp.  /  2:25-27.  3-PI.  7.  4-PI. 
.16. 

snblobatus  2  :25. 
winchelli  3-Pl.  1.  PI.  6. 


Beaver  poison  7:41. 

Bedford  shale  4  108 

exposed  at  Centra!  College, 
O.  5:25. 

fossils  from  4  :ioo 
Bedstraw  Rough  7  :4b. 

Small  7  .45 

Beech  American  7:79. 

Beech  drops  7  bb 

Beech  Flats  Preglacial  channel  near 
9-1  25 
Reggar  s  lice  7:61 
Beggar-ticks  7:51. 

Bellemphon  2  17 

carbonarius  2:10. 

(cl.  crassus'l  2:20. 
cyrtolites  3:88 
dectissatus  2:10. 
fiscello-striatus  n.  sp.  1:99. 
galericulattts  3  80. 

helena  4:  PI  0 
inspeciosus  2:18 
marcouianus  2:  to. 
montfortianus  2:19. 
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nodocarinatus  2:18. 
percarinatus  2:17. 
perelegans  3:90. 
pulchellus  2:19. 
sp.  3:90. 
st  rami  nous  2:19. 
sub-enrdiformis  n.  sp.  2:18. 

.Bellflower  7:56. 

Bent  grass  7  195. 

Beomyces  roseus  9- 1 : 1 4. 

Berberidaceae  7:15. 

Berberis  vulgaris  7:15. 

Berea  grit  4:107. 

shale  of  Ohio  4  :i07. 
shale  exposed  at  Moot’s 
Run,  O.  5.26. 

Bergamont.  Wild  7:69. 

Bidens  bipinnata  7  :52. 
cernua  7  :52. 
connata  7:51. 
chrysanthemoides  7  :52. 
frondosa  7:51. 

Bignoniaceae  7  :66. 

Big  Sandy  Valley.  Preglacial  drain¬ 
age  in  9-11:26. 

Bindweed.  Black  7  :74 

Biological  notes  on  Fiber,  Geomvs 
and  Erethizon  6:15. 

Biotite  1  :T8. 

Bishop’s  Leaf  7:36. 

Cap  7  :.t6. 

Bittersweet  7  .63. 

Bittersweet.  Climbing  7:26. 

Blackberry.  High  7:33. 

Low  7 133- 

Black  Gum  7  43-. 

Black  Hand.  Conglomerate  of  9-1 19. 

Black  Hand  rock  8-II  :40. 

Black  Haw  7  :44 

Medick  7:29. 

Snakeroot  7:13. 

Sugar  Maple  7  :27. 

Bladder  cells  of  the  •  trigeminis  of 
Arctomys  5 :6r. 

Bladder  Ketinia  7  :24. 

Bladder-nut.  American  7  :28. 

Bladderwort  7  :66. 

Blazing  Star  7  :86. 

Blephilia  ciliata  7:69. 
hirsuta  7:69. 

Blood  Root  7:16. 

Blue  Bells  7:6r. 

Blueberry.  Low  7  :  s6 
Swamn  7  :56. 

Bluebottle  7 :56. 

Blue  clay  of  the  Clinton  1:68. 

Blue  Cohosh  7:15. 

Blue-eved  Grass  7  :83. 

Blue-eyed  Mary  7:64. 

Blue  Flag  7  :83. 


Blue  Grass  7  .97. 

Blue  Weed  7  :62. 

Boehmeria  cylindrica  7  .77. 

Boneset  7  :46. 

Borraginaceae  7:61. 

Bosmitia  cornuta  8-1  :4. 

atlantaensis  n.  sp.  8-11:23. 
Botanical  laboratory.  Notes  from  8- 

II  7 

Botany.  Dept,  of  at  Denison  Univ. 
10  :8”. 

Botrychiutn  ternatum  var.  interme¬ 
dium  7  : tot. 
virginianum  7:101. 

Boughton.  W.  H.  10:15  — Biog.  36. 
Boulder  clay  near  Beech  Flats,  O. 
9-I  :28. 

Bourneville,  O.  Preglacial  channel 
near  9-I  :i9. 

Box  Elder  7  :28. 

Brachionus  hakeri  1  :55,  6:6}. 
intermedins  1 .36. 
militaris  1:36.  6:65. 
pala  6  163 

tuburculus  n.  sp.  6:63. 
urceolaris  6:04. 

Brachiopoda  2  M05. 

in  Clinton  group  of  Ohio  1  : 

7«. 

of  Flint  Ridge,  Ohio  2  45. 
of  Licking  Co.,  Ohio.  Key  to 
4:11. 

Brachyelytrum  aristatum  7:95. 
Brachymetopus  2  53. 


discors  2 

:57- 

hibernicii! 

s  2  55 

lodiensis 

2:33. 

ntc  coyi  . 

f:5S 

ouralicus 

2:33 

Brain  of  Arctomys,  external  form  and 
measurements  of  5:51. 

Brain.  Comparative  structure  of 
Arctomys  and  Didelphys 
5  76. 

Brain  of  F.rethizon  6  26 
of  Geomvs  6:26 
method  of  hardening  $  .27. 
of  Opossum  6:75 
of  rabbit.  Summary  of  Stre- 
da's  work  on  5:41 
of  rat.  Summary  of  Streda’s 
work  on  5:41 

Rodent  General  description 
of  5  :40 

Studies  in  topography  of  ro¬ 
dent  6  .26 

Brake.  Common  7  :99 

Brassica  nigra  1:31,  7:10 
sinapistrum  7:19 

Bremen,  O.,  drainage  near  9-11:35. 
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Bronuis  ciliatus  7  :<>S. 

var.  purgans  7  :g8. 
mollis  7  :()X. 
secalimis  7  .-98. 

•  tectorum  7  :q8. 

Bronzite  1  :Tio. 

Brooklimc.  American  7:65. 

Brookweed  7:57. 

Brown's  Quarry.  Clinton  group  of 
3:10' 

Brunclla  vulgaris  7  :70 

Bryo/oa  of  Flint  Ridge,  O.  2:71. 

of  Clinton  group  of  O.  2  :t49. 
<>f  Waverly  group  of  O.  4  :6j_- 

Bttcania  exigua  n.  -p.  1:99. 
trilohata  2:103. 

Buckeye.  Ohio  7:27. 

Buckwheat,  7:74. 

Buds.  Sui>erposed  1 :25 

Buellia  para-eina  9-I  114. 
petraea  9— 1 : 14. 


Bugle  Weed  7  .68. 

Bulletin  Scientific  Laboratories  of 
Denison  University.  Con¬ 
tents  io:4r. 

Editor  10:19. 

Exchange  list  5:4,  10:41. 
Founding  of  10:16 
Bullrush  7:ot. 

Bunch-berry  7:43. 

Bur-cucumber  7:39. 

Burdock  7:53 
Burlington  group  4  99. 

Bur  Oak  7:78. 

Bur  Marigold  7  32. 

Burning  bush  7  126 
Buttercups  713 
Butter-and  eggs  7:64. 

Butterfly  weed  7:58. 

Butter-nut  7  77. 

Butler-weed  7  53 
Bytow  rule  1  I  t  8. 


C 

■Cacalia  atriplicifolia  7:53 
renifortnis  7:53 
Calanidae  6  :<><). 

Calcedony  1  :Tt9. 

Calcite  1  :T~. 

Calcium.  Crystal  system  of  1:130. 

Fluo-silicate  of  1:130. 
California  \  'alley,  O  I’reglacial 
drainage  in  9  I I  :27. 
Callopora  magnopora  n.  sp.  2.173. 
ohioensis  n.  sp.  2:174. 
punctata  4:91.  Sec  Leio- 

elema  punctatum 

Callosum  of  tieomvs  and  Erethizon 

6 .38. 

of  Opossum  6:8t. 

Calopogon  pulchelltts  7:81. 

Caltha  palustris  7:13. 

Calvmene  1:100. 

- 1:109. 

hlumenbachii  '  1:110.  See 
■  '  C  vogdesi. 

clintoni  see  C  vogdesi. 
niagaraensis  1:109 
vogdesi  11.  sp.  2vo.s. . 

Camassja  fraseri  7:84. 

Cambrian  formation  9-I  14 
Camp  Corwin,  <)  Clinton  exposures 
of  3:11. 

Campanulaceac  7 155. 

Campanula  americana  7:56. 

aparanoides  7  ;(>.  8-11:4 
Camptosonis  rhizophylhis  7:100. 
Camtocer  tts  tnacrurus  8-1  4 
Canada  thistle  7:54 
Cana li>  centralis  of  \rctotnys  5 :5<>. 


Canary  gras-,  7  ,,5 
Cancer -root  7  on 
Cancrimte  1  T7 
Cannabi-  -ativa  7:76. 

Camion, a  1  uniinator  8  II  •  [9 

•gmatuaua  n  sp  8  - 1 1 :20. 

n  sp  8  11:21. 

<  'antlw  itnpttt-  1  37. 

( "aprifoliaceae  7  :4,y 
1  lapsi  i  ..  I.-*  ris  5  to.  7  :io. 

Caraway  7:41 
Cartnn  rami  7:41 
Carboniferous  trilobite  2:51 
Cardamtne  hirsitta  7:1 7. 

rhotnlioidea  7:17 

v  a  r.  purpurea 

7:17. 

Cardinal  flower  7:55 
Cardiop-is  uvata  13S,  Fig.  5  not 
Fig  6. 

Carex  bnum rides  7:93 

cephalophora  7:93 
divisii  7:92. 

cchinata  var.  cephalantha 
8  II  :.5. 

gracillima  7  :02 
granularis  7:02. 
gray  11  7  01 
hystricina  7:92 
interior  var.  capillaceae 
8  I!:.; 

intumesceiis  7:91. 
laxiflora  7  :9 2. 

var.  patulifolia 

TO  2. 
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laxifolia  var.  styloflexa  7:93. 

8-1 1 15. 

var.  varians  7  :g2. 
lupulina  7:91. 

v  a  r.  pedunculata 
8-11:5. 
lurida  7  192. 

.  oligocarpa  7  :92. 

pennsylvanica  7  193. 
plantaginea  7  :93. 
platyphvlla  7:93. 
prasina  7  :g 2. 
pseudo-cyperus  7  192. 

var.  ameri- 

cana  7  :92. 
rosea  7  193. 
shortiana  7  :92. 
sparganioides  7  193. 
squarrosa  7  :g2. 
stenolepis  7  :q2. 
stipata  7:93. 
tribuloides  7  193. 
trichocarpa  7  :92. 
utriculata  7  :92. 
varia  7:93. 
virescens  7:92. 
vulpinoides  7  :93. 

Carpet  weed  7  79. 

Carpinus  caroliniana  7  78. 

Carrion  flower  7  184. 

Car^a  alba  1:29.  7:77. 
ainare  1 :30. 
microcarpa  1 :30. 
olivaeformis  1:30. 
poreina  1:30,  7:78. 
sulcata  1  70.  7  78. 
tomentosa  1  70. 

Caryophyllaceae  7  :20 

Cassia  chamaecrista  1:32,  7:31. 
marilandica  7:31. 
nictitans  7:31. 

Castanea  sativa  var.  americana  779. 

Catalpa  bignonioides  7  :67. 

Catalogue  of  the  Phanerogams  and 
Ferns  of  Licking  Co.,  O. 
7:1. 

Catch  fly  7:21. 

Catgut  7 :29. 

Cathypna  leontina  n.  sp.  6:6 1 

ohioensis  6:61.  Sec  Distyla 
ohioensis  1:34. 

Cathophyllutn  australl  n.  sp.  3:128. 

Catnip  7  :6g 

Catskill  region  9-1 :5- 

Cat-tdil  7:88. 

Caulophyllum  thalictsoides  7:15. 

Ceanothus  americanus  7:26,  8-11:3. 

Cedar.  Red  7 :8o. 

Celandine  7:16. 

Celastraceae  7 :26. 


Celastrus  scandens  7  :26. 

Cell  arrangement.  Instrument  for 
rapidly  changing  5:16. 
Cell  arranger  8-II  :2g. 

Celtis  occidental^  7  76. 

Cenchrus  tribuloides  7  :q4. 

Centaurea  cyanus  7  04. 

Central  nervous  system  of  Arctoniys 
5:35. 

of  rodents  5:35. 

Centronella  julia  3:49. 

Cephalopoda  of  Flint  Ridge,  O.  2:17. 
Cephalanthus  occidentalis  7  :45. 
Ceramopora  expansa  2:  i6g. 
Chrvsospleniuin  americanum  7  76. 
Chvdorus  sphaericus  6 :69,  8-1 :6, 

8-11:25. 

Cichorium  intybus  8—1 1  14. 

Cicuta  bulbifera  8:41. 

maculata  7:41. 

Ciniicifuga  racemosa  7:13. 

Cincinnati  group  1  :67-69. 

geanticline  9-1 :4. 

Cinereum  of  Erethizon  6:29. 

Cinna  arundianaceae  7  :g6. 

Cinnamon  Fern  7:101. 

Circaea  lutetiana  7  79. 

Cladocera  1  : 3  7-39. 

Cladocera,  Copepoda,  Ostracoda  and 
Rotifera  of  Cin.,  O. 

Notes  on  6:57. 

Cladocera  of  Cin.,  O.  Notes  on 

8-1:3. 

of  Georgia.  Notes  on 

8- 11 .22. 

Cladonia  caespiticia  9-1:14. 
cristatella  9-1:14. 
delicata  9-1:14. 
fimbriata  9-1:14. 
furcata  var.  crispata  9-I  :t4. 
gracilis  v  a  r.  verticillata 

9- 1  :i4. 

mitrula  9-I  :i3. 
pyxnlata  9-I  M4. 
rangiferma  var.  alpestris 
9-1 : 14. 

ravenelii  9-1:14. 
squamosa  9-1:14. 
symplycarpa  9—  I. : 1 1 ,  9-L13. 
uncialis  9-IM4. 

Clathropora  clintonensis  2:134. 

frondosa  2:134. 

Clava  of  Erethizon  6  70. 

Clay.  Boulder  9- 1 :28. 

Claytonia  virginica  5:10,  7:22. 
Cleavers  7  75. 

Clematis  viorna  7:11. 

•  virginiana  7:11. 

Cleveland  shale  4:110. 

Clinochlore  i:Ti2. 
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Clinopistha  radiata  2:34. 

Clinton  group  of  Ohio  1 165-70- 120, 
2:89-149,  3:3. 
stratigraphy  of  3  : 7 . 
exposure  of  3  :io. 

Clinton  limestone,  analysis  of  3:5. 
Closterium  acerosum  4:132. 
dianae  2:116. 
lineatum  2:116. 
moniliferum  2:116. 
parvulum  2:116. 
strigosum  2:116. 

Clover.  Alsike  7:29. 

Buffalo  7:28. 

Red  7  :2 8. 

White  7:29. 

Cnicus.altissimus  7:53. 

var  discolor  7:53. 
arvensis  7  04. 
lanceolatus  7:53. 
muticus  7:53. 

Coccothraustes  x  :5. 

Cocklebur  7  :50. 

Cockspur  Thorn  7  136. 

Colby  Dr.  H.  F  10:62-70 
Cole,  A.  D.  An  Instrument  for 
Rapidly  Changing  t  h  e 
Cell  Arrangement  of  large 
Batteries  5:16. 

A  simple  Chronograph  5:19. 
A  Scale  Divider  5:20 
An  Electrical  Couple  for 
Protection  5:20. 

Electricity  as  a  Laboratory 
Servant  8- 1 1  .27. 

Electrical  Waves  in  long 
parallel  Wires  9-II  :8. 
biography  of  10  :.,o-39. 
personal  mention  10:15. 
Collinsia  verna  7:64. 

Collinsonia  canadense  7  :68. 
Columbine,  wild  7  : 1 A 
Comandra  umbellata  7  :75  8-11:5. 

Comfrev.  wild  7:61. 

Commelinaceac  7  :87. 

Comtni  ■sure  Anterior,  of  Cieomys 
and  Erethizon  6:38. 
Hippocampal,  of  opossum 

6 :8i. 

Component.  Horizontal,  of  Earth's 
magnet  ic  Ft  tree  2:111. 
Compositae  7:40 
Conferva  rhvphophila  4:132. 
Conglomerate  Alegrippus  9-1:7- 
Carboniferous  9-I  :g. 

Jasper  9- 1  :28. 

Panama  9-1 :7- 
Salamanca  9-1 :8. 

Sulv-olean  9-1 :9. 


of  Cape  Choyye  2:139. 
of  Waverly  group  5  '.27-29. 
Coniferae  7:80. 

Conium  maculatum  7:41. 

Conocarditim  alternistriatum  n.  sp. 
4:42 

pulchellum  3.97. 

Conochilus  1  :44 
Conopholis  americana  7  :66. 

Contact  phenomena  in  S.  C.  Litho¬ 
logical  notes  on  4  .5. 
Contribution  to  the  knowledge  of  the 
Preglacial  Drainage  of. 
Ohio  8-11:35.  9— 1 : 1 5— 25- 
Conularia  byblis  3:95. 

gracillis  n.  sp.  4:48. 
micronema  3:94,  4'49- 
newberryi  2:146 ,  3:93> 

4  :PI.8~io. 
victa  4:47. 

Convolvulaceae  7 :62. 

Convolvulus  sepium  var.  ameri- 
canus  7  :62. 

Convolvulus  sepium  var  repens  7  :62. 
Cooper,  W.  F.  A  Tabulated  List  of 
Fossils  of  Ohio  Waverly 
4:123. 

Fossils  known  to  occur  in 
the  Waverly  of  Ohio. 
Additions  5  133. 

The  Waverly  group  5 :24. 
Copepoda.  Cladocera.  Ostracoda  and 
Rotifera  of  Cin..  O.  Notes  on 
6:57-  . 

Copperas  Mountain  9- 1  :t8. 
Coral-berry  7  :44. 

Corallorhiza  odontorrhiza  7:81. 
multiflora  7:81. 

Corals  of  Flint  Ridge,  O.  2  :50. 

Cord  and  medulla  of  Arctomys, 
structure  of  5  :54. 
Cordieritc  1  :Tt  1 
Coreopsis  aristosa  7:51. 
discoidea  7:51. 
tinctoria  1  :34 
trichosperma  7:51. 
tripteri-  1:34.  7:5I- 
Cork  Elm  7  :76. 

Cornaceae  7  :43- 
Corn  Chamomile  7  :S2. 

Cockle  7:21. 

Cromwell  7:62. 

Speedwell  7  :65. 

Cornel  7  :43 

Cornus  alternifolia  7:43- 
asperifolia  7  :43 
canadensis  7:43. 
florida  7  :43- 
paniculata  7 :43- 
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sericea  7  :43. 
stolonifera  1:31;  PI.  12, 

7:43- 

Corpora  strata  of  Didelphys  5:77. 
of  rabbit  and  rat  5 :4s. 

Corpse  Plant  7:57. 

Corundum  1  :T8. 

Corydalis  flavitla  7:16. 

Corylus  americana  7  :78. 

Cosmarium  biretum  2:116. 
botrytis  2:115. 
brebissonia  2:115. 
broomei  2:116. 
contractum  2:115. 
intermedium  2:115. 
latum  2:115. 
orbiculatum  2:116. 
ralfsii  2:116. 
seelyanum  2:115. 
tinctum  2:116. 

Cotton-wood  7  :8o. 

Couch  grass  7  :g8. 

Couple,  electric,  for  projection  5:20. 

Couseranite  1  :Ts. 

Cowbane  7:40-41. 

Cow  parsnip  7-40. 

Cowslip.  Virginian  7:61. 

Crab-apple  7:35. 

Crab-grass  7 :93. 

Crataegus  coccinea  7  :35. 

var.  macracantha 
7:35- 

var.  mollis  7 :35- 
crus-  Ralli  7:35- 
punctata  7:35. 

Cranberry  7  .-56. 

Cranesbill,  wild  7 :24. 

Crania  hamiltonae  3:31. 

Cranial  nerves,  origin  of  in  rabbit 
and  rat  5  :42. 

Cranial  nerves  of  Erethizon  6 :30. 

of  Arctomys  and  Erethizon 
6  :42. 

Crassulaceae  7  :37. 

Crenipecten  cancellatus  4:34- 
crenistriatus  4:34. 
foerstii  n.  sp.  2 :  28. 
granvillensis  3-Pl.  12. 
senilis  n.  sp.  3:54. 
sub-cardiformis  n.  sp.  3:53. 
winchelli  2:11-28.  3-Pl.  10. 

Grepdocercus  setieer,  sec  Dunhe- 
vidia  8-1 :5- 

Cress,  Bitter  7:17 
Lake  7:18 
Marsh  7:18. 

Water  7:18.  _ 


Cross-fertilization  of  Lobelia  syphil¬ 
itica  3:111. 

Crow-foot  7:12. 

Cruci  ferae  7:16. 

Crura  cerebri  of  Erethizon  6 :2Q. 

Crus  olfactorius  of  opossum  6:79. 
Crushing  effect  of  glacial  ice  sheet 
6:12. 

Crustaceae  of  Cincinnati  6:66. 

of  Clinton  Group  of  O. 

1 : 1 00.  2  >89. 

of  Flint  Ridge,  O.  2:17. 
of  Licking  Co.,  O.  4:49. 
Metamorphosis  and  mor¬ 
phology  of  1  :i6. 
Mud-inhabiting  1:37. 
Cryptonella  eudora  3: 48. 

Cryptotaenia  canadensis  7:41. 
Crystals,  optical  uniaxial  i :  1 3 1 . 
Ctenodonta  houghtoni  3:78.  4:44. 
iowensis  3: 78. 

Stella  3:78. 

Cucumber  Tree  7:14. 

Cucurbitacea  7:39. 

Cudweed  7  :49 
Culver’s  root  7  :6s. 

Cup-plant  7  :50. 

Cupuliferae  7  78. 

Currant.  Black  7:37. 

Curriculum  (Denison  University '97) 
10  :20. 

Cuscuta  glomerata  7 163. 
gronovii  7  :62. 
tenuiflora  8-1  f  :4. 

Cuyahoga  shale  in  Ohio  4:103. 

near  Burbank,  O.  5 :30. 
Cyanite  1  :Ti7. 

Cyathaxonia  2  :86. 

prolifera  2:86,  PI.  7  not 
PI.  8. 

Cyathophyllum  australe  n.  sp.  3:128. 
boloniense  3:l3° 
patula  n.  sp.  3:129. 
Cyclocypris  laevis  8-11  :i 4. 
CVclonema  1 :94- 

bilix  1  76-94. 
strigillata  3:  PI.  12. 
leavenworthana  3: 86. 

Cyclops  ater  6  :Gg. 

crassicornis,  see  C.  timbria- 
ttts. 

fimbriatus  671. 
fluviatilis  6  70. 
parens  6:69. 
phaleratus  670. 
serrulatus  6  70. 
signatus,  sec  tenuicornis. 
tenuicornis  6  70. 
viridis  6 :6g.  * 


General  Index  —  Vols. 

Cyclora  1 196. 

alta  n.  sp.  7:96. 

Cymbellae  gastroides  3:115. 

Cynodon  dactylon  7  196. 

Cynoglossum  officinale  7:61. 
virginicum  7:61. 

Cynthiana,  O.  Glacial  drift  near 
9-1 

Lyperaceae  7  :go. 

Cyperus  aristatus  7:90. 
diandrus  7:90. 
esculentus  7  :go. 
flavescens  7  :90. 
strigosus  7  :go. 

Cypria  exculpta  8-II 113. 

ineqtiivalva  n.  sp.  8-1 :6 

■  .  II :  14. 

Cypricardina  2  :35_ 

(  ? )  carbonaria  2:35. 

Cypricardinia  scitula  n.  sp.  4:38. 

Cypricardites  1  :9j. 

ferrugineum  1  :g3. 

Cypridopsis  vidua  67.5,  8-1 1 : rg. 

Cypripedium  acaule  7  183. 
parvifloruni  7:82. 
pubescens  7  182. 
spectabile  7:83. 

Cypris  burlingtnnensis  n.  <p.  8-II:i7. 
crenata  n.  sp.  8-1  :g. 


D 

Dactyl  is  glomerata  7:97. 

Daisy,  Ox-eye  7:^2. 

Dalmanites  (  ?)  2  73. 

cuyaliogae  2:53. 
emmrich  1  : 1 16. 
verrucosus  1  :ioi. 
vigilans  i:tot. 
wertlmeri  1  :68,  76,  101,  116, 

2  :  lot. 

Dandelion  7  .54. 

Danthonia  spicata  7:96. 

Daphnia  1:21. 

pulex  6:67,  8-1:4. 

Darnel  7:98. 

Datura  stramonium.  7  :63. 
tatula  7:63. 

Daucus  earnta  7:40. 

Day-lily  7:84. 

Dayton.  ()..  Quarries  of  1:66. 

Rock  exposure  near  1  :66-68. 

Decodon  verticillatus  7:38. 

Deerberry  7  156. 

Delessite  1  :Tiq. 

Delphinium  1 '.27. 

consol  ida  1 :32. 
exaltattim  7:13. 
tricorne  7:13. 


I-X,  Inclusive.  13 

fuscata  8-II:i6. 
herricki  n.  sp.  6:71. 

late  larval  history 
of  8-II  :i  1. 
incongruens  8-1 :8. 
laevis,  see  Cyclocypris  lae- 
vis. 

ovum,  “  “  “ 

sp.  (  ? )  6:71. 
striolata,  see  Cypria  ex- 
culpta.  • 

virens  6:71. 

Cyrtia  cuspidata,  see  Syringothyris 
cuspidatus  3:41. 
simplex,  see  Syringothyris 
cuspidatus  3:41. 

Cyrtina  acutirostis  4:  PI.  11. 

.  SP-  3:47- 

Cystodictya  angustata  n.  sp.  4:82. 
carbonaria  2:74. 
lincata  2  75. 
occellata  2  75. 
simulans  n.  sp.  4:81. 
sp.  undet  4  183. 
zigzag  n.  sp.  4:81. 

Cystodictyonidae  2 : 165. 

Cystopteris  bulbifera  7:100.  8-11:5. 
fragilis  7:100. 

Cythere  ohioen>is  n.  sp.  4:60. 


Deming,  J.  L.  List  of  diatoms  from 
Granville,  O.  3:114. 
Denison  Scientific  Association  10:37. 
Denison  LTniversity.  Curriculum  of 
10 :20. 

Department  of  Physics  and 
Chemistry  10 :84. 
Department  of  Geology  and 
Botany  10 187. 

Department  of  Zoology 
10  :88. 

Historical  sketch  107. 
Museum  10:90. 

Scientific  faculty  70:29. 

publications  10:41. 
Dentalium  sp.  2:746. 

granvillensis  n.  sp.  3:92. 
Dentaria  diphylla  7:16. 
laciniata  7:17. 

Desmoditmt  acuminatum  7  70. 
canadense  7  70. 
canesceits  7  70. 
dillenii  7  70. 
laevigatum  7:30. 
nudiflorttm  7:30. 
panicttlatum  7:30. 
pauciflorttm  8-11:4. 
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rigidum  7  .30. 
rotundifolium  7 130. 
swartzii  2:116. 

Dew-berry  7:33. 

Dexiobia,  Genus  pars.,  see  Oraear- 
dia  Gen.  n.  4:41. 
whitei.  see  Cardiopsis  ovata 
4:3S. 

Diabase  of  Dog  Run  2:127. 

porphyrite  of  Dog  Run 
2:134,  135. 

Diaclasite  i:Tio. 

Diallage  i:Ti4. 

Diaptomus  1 :20. 

pallidua  6 :6g. 

Dianthera  americana  1 :3a,  7 :67. 

Dianthus  armeria  7:20.  8—1 1 13. 
barbatus  7:21. 

Diarrhena  americana  7  :97. 

Diatoma  meridian-curculare  3:115. 

Diatoms,  list  of  from  Granville,  O. 
3:H4. 

Dicentra  canadensis  7:16. 

cuctillaria  1:30,  7:16. 

Dichroite  i:Tii. 

Dictyonema  pertenue  n.  sp.  2:107. 
scalariforme  n.  sp.  2:108. 

Didelphys,  comparative  brain  struc¬ 
ture  5  76. 

corpora  striata  of  5:77. 
fore  brain  of  5  mo. 
thalamus  of  5 .77. 
virginica.  The  cerebrum  and 
olfactories  of  6:75. 

Diencephalon  of  Erethizon  6 :29. 
Geomys  6  74. 

Diervilla  trifida  7  44. 

Dinocharis  1:51. 

pocillum  1:31. 

Diopside  i:Ti4. 

Dioscoreaceae  7:83. 

Dioscorea  villosa  7  :83. 

Dipspyros  virginiana  7  08. 

Dfpsaceae  7  :46. 

Dipsacus  svlvestris  7  :46. 

Dipyre  1  :Ts. 

Dirca  palustris  7  75. 

Discina  convexa  2:144. 

meekiana.  see  nitida. 
nitida  2:143. 

Discopleura  capillacea  7:41 

Disporum  lanuginosum  7:85. 

Disthene  i:Ti7. 

Distyla  1:53. 

gissensis  1 :53.- 


ludwigii  1 :53. 
ohioensis  n.  sp.  1 :54. 

“  see  Cathypna  ohio¬ 
ensis  6:61. 

minnesotensis  n.  sp.  1 :53. 

Diurella  1  :49. 

insignis  n.  sp.  1:50. 
tigris  I  :49.  SO. 

“  see  Rattulus  tigris 
6 :6o. 

Dixon,  Mrs  J.  E.  Germination  of 
Phoenix  dactylifera  5:8. 

Dociduutn  trabecula  2:116. 

Dock,  Bitter  7  72. 

Curled  7  72. 

Pale  7  72. 

Swamp  7  72. 

Doekmackie  7  .'44. 

Dog-fennel  7  .'52. 

Dog  River,  Rocks  at  mouth  of  2  :i25. 

Dog  Rose  7:35- 

Dog's-tooth  violet  7  :85. 

Dog-wood  7  :28,  43. 

Dolomite  1  :T7. 

Draba  verna  5:10,  7:18. 

Dragon-root  7  :88. 

Drainage  features  of  southern  Ohio, 
some  preglacial  9— 1 1 .22. 

Drainage  in  southern  Ohio,  changes 
in  9-II  :i8. 

of  Muskingum  and  Licking 
Rivers,  causes  which  pro¬ 
duced  changes  in  8-1 1 :47. 
of  Ohio,  preglacial  8-11:35. 
“  relation  of  to 
rock  structure  8— 1 1 :6i . 
relation  of  the  preglacial 
Muskingum  8-11:51. 

Drawing  patterns  on  wax  sheets 
9-11:4. 

Drawings,  cutting  out  sectional 

9-IIo. 

Drift,  depth  of,  at  Thurston  and 
Basil,  O.  8 —  1 1 :47. 
near  Cynthiana,  O  9-1 : 26 . 

Droseraceae  7  :37. 

Drosera  rotundifolia  7  :37- 

Dulichium  spathaceum  7:90. 

Dunhevidia  setiger  8-1 15. 

Dutchman’s  breeches  7:16. 

Dyer’s-weed  7:19. 

Dyke  near  Dog  River  2:142. 

Pacolet  Mills,  S  C  4:5. 

Dynamo,  storage  battery  outfit 
8-11:33. 


General  Index — Vols.  I-X,  Inclusive. 
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E 

Early  Saxifrage  7  :j6. 

Earth,  determination  of  horizontal 
component  of  magnetic 
force  2:111 

Eatonia  pennsylvanica  7  .96. 

Ebenaceae  7:58. 

I’.chinocystis  lobata  7:39. 

Echinospermum  lappnla  7:61. 
virginicunt  7:61. 

Echium  vulgare  7:62. 

Eclipta  alba  7  :jo. 

Editorial  statement  10:3 

Edmondia  (cf.  aspinwallensis)  2:38, 
burlingtonensis  3:77. 
depressa  3:76. 

.  refiexa  2:30.  1:45. 
sulcifera  n.  sp.  4:30. 

Educational  Briefs  4:134. 

Eel-grass  7  :8o 

Eglantine  7:35 

Jiichwaldia  1:91. 

reticulata  1  :"5,  78,  9/. 

Elaeolite  1  :T~. 

Elder  7:43.- 

Elecampane  7  :49. 

Electrical  couple  for  projection  5:20 
energy  distribution  in  wires 

oscillations  g-ll  :8,  II  :io. 
wave  system,  effect  of  fixed 
bridge  on  9-I I  :  1 1 
waves  in  long  parallel  wires 
9-11  :8 

Electricity  as  a  laboratory  servant  8- 
11:27- 

Eleocharis  acicularis  7:90. 
ovata  7  :qo. 
palustris  7  1)0. 

F.leusine  indica  7  :<to. 

Elm  7:7b. 

Elodes  catnpantilata  7:23.  - 

Elymus  canadensis  7  :qS 

striatus,  var.  villosus  7:98. 
vireinicus  7  :9s. 

Encrinurus  americanus  2:102. 

bowningi  n.  sp.  J.T22. 
deltoides  2  102. 
elegantulus  2  :to2. 
mitchelli  n.  sp.  3:124. 
nereus  2 : 102. 
ornatus  2  : 102. 
punctatus  2:103.  3-PI.  t3 
thresheri  n.  sp.  2:101. 

Endophyllum  sp.  3:131. 

Energy,  distribution  of  in  electrical 
wires  9-II  :t5. 

Enstatite  1  :Tt). 


Entoliunt  attenuation  n.  sp.  2:24. 
aviculatum  2  :23,  28. 
shumardianum  3- PI.  12. 

Epencephalon,  of  Erethizon  6  :39. 
of  Geomys  6  :35- 

Epidote  i:Ti6. 

Epigaea  repetts  7  :5b. 

Epilobium  adenocaulum  7  :39- 
coloratum  7  :39- 
strictum  7  :38. 

Epiphegus  virginiana  7  :6b. 

Epiphysis  of  Erethizon  6  :29. 

Equisetaceae  7  :99. 

Equisetum  arvense  7  :99- 
hyemale  7  :99- 
limosum  7:99. 

Eragrostis  capillaris  7  :gj. 
frankii  7:97. 
major  7  :9b. 

•  minor  7  :9b. 
pilosa  7  :9b. 
purshii  7:97. 
reptans  7  :9b. 

Erechtites  hieracifolia  7:53. 

Erethizon  dorsatus.  Fiber  and  Ge- 
mnys.  Biological  notes  on 
6:  i  s.  23. 

Ericaceae  7  :5b. 

Erie  shale  9-I  : 7 . 

fi  is^iE  pf  4  : 1 1  o. 

Hrigenia  bulbosa  5:10.  7:22. 

Erigeron  annus  7  :49. 

bellidofolius  7:49. 
canadensis  7  :49. 
philadelphicus  7:49. 
strigosus  7:49. 

Eriophorutn  cyperinttm  7:91. 
lineatutn  7  :9t. 
virginictitn  7  91  ■ 

Erodium  cicutarium  7  .23. 

Erratics  9- 1  28 

Eructavit.  The  An  old  French  para¬ 
phrase  in  verse  of  Ps.  xlv 
8-1  :t9 

Erythronintn  albidum  7  85. 
americanum  7  :8s. 

Escharitia  distorta.  see  Rhinopora 
verrucosa  2  :ibb. 

Euastrum  elegans  2:11b 
rostratum  2:trb. 

Euchlanis  1  47 

ampulifortnis  n.  sp.  i:{8. 
dilitata  6  :bo. 

hipposideros  1:47.  see  E.  di¬ 
litata. 

triquetra  6  :bt . 

Euomphalus  1  at u s  3:87. 
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rugosus  2  .22. 

?  2:15-22,  3-PI.  7. 
spiralis  3:88. 
subquandratus  2:147. 
Euonymus  americanus,  var.  obovatus 
7:26. 

atropurpureus  7  :26. 
Eupatorium  ageratoides  7:46. 
perfoliatum  7  :46. 
purpureum  7  146. 
sessilifolium  7  :46. 
Euphorbiaceae  7:75. 

Faculty,  Scientific,  Denison  Univer¬ 
sity  10:28. 

Fagopyrum  esculentum  774. 

Fagus  ferr.uginea  7  7g. 

Fairfield  Co..  O..  preglacial  valley  in 

9-11:33 

Fair  Haven,  O.  Fauna  of  3:11. 
Falls*  of  Paint  Creek  g-I:i6.  18. 
of  Ohio  9-1 :4. 

Lyon’s  9-I  :p. 

False  Foxglove  7  65. 

Mermaid  7:25. 

Pimpernel  7  :05. 

Spikenard,  7  :8s. 

Feldspars  1  T17. 

Fenestella  albida  4,'6j. 

"  var.  richfieldensis, 
n.  var..  4:66. 
aperta  4  :66. 

Fenestella  burlintonensis  4:71. 

cavernosa  n.  sp  4:69. 
foliata  0.  sp.  4:67. 
herrickana  n.  sp.  4:63. 
limbatus  n.  sp.  2:83. 

“  var.  remotus  2:84. 
meekana  n.  sp.  4:64. 
regalis  4:70. 
remota  n.  sp.  2:87. 
subflexuosa  n.  sp.  4:68. 
tenax  4:71.  • 

Fenestellidae  2:81.  < 

Ferns  and  Phanerogams  of  Lick.  Co., 
O.  Catalogue  of  7:1-102. 
Fe<tuca  elatior.  var  pratensis  7  :98. 
nutans  7  :o8. 

Fiber.  Geomys  and  F.rethizon,  Bio¬ 
logical  notes  on  6:15- 
Fiber  zibethicus  6 : 1 5- 
Ficoideae  7  79 
Fijices  7  :QQ. 

Finches  1:13 
Fire  Pink  7:21. 

Fire-weed  7:53.  . 

Fisher.  1  O  .  The  Lichens  of  Lick. 

Co  .  O..  9-I  :t  1. 
Fistulipora  'P  undet.  4  92- 


Euphorbia  commutata  7:75. 
corollata  7 :75. 
cyparissias  7  75. 
dentata  7  75. 
maculata  7  75. 
obtusata  775. 
preslii  7:75. 

Evening  Grosbeak  1:5-15. 

Evening  Primrose  7  : 39 . 

Everlasting  7  :49. 

Exchange  list  of  Bulletin  5:4,  6:4, 
10  :45. 

F 

Five-finger  7  .34. 

Flax  7  :24. 

Fleabane  7  :49- 
Flemingia  stulta  n.  sp.  4:45. 

Flint  Ridge,  Bryozoa  of  271. 

fossils  from  coal  measures  of 
2:144. 

fossils  of  2  :5. 

Flocculus,  of  Erethizon  6  :29- 
Floerkea  proserpina  7  :25. 

Flora  of  Licking  Co.,  O.  7:1-102. 

addition  to  8— 1 1  7. 

Floral  monstrosities  8-11:8. 
Floscularia  1 :46. 

appendiculata  1  77. 
complanata  1  77. 
longiloba  1  77. 
ornata  i  .47.  6  78. 
proboscidea  1 :47- 
trifolium  1  .47. 

Flowering  Ferns  7:101. 

Flowers,  winter  5:10. 

Fluorite  1  :T,v 
Fly  Honeysuckle  7  :44- 
Foerste.  Aug  F.  Clinton  Group  of 
Ohio  2  :8g.  149.  3  7. 

Flint  Ridge  Bryozoa  2  71. 
Note  on  Paleozoic  Fossils 
3 :1  r7- 

Superposed  buds  1 :25. 
Fog-fruit  7 :67. 

Formatis  reticularis  of  Arctomys 
SJ56 

Fort  Hill,  O.  9-I:^x. 

Force.  Determination  of  the  horizon¬ 
tal  component  of  the 
earth’s  magnetic  2:111. 
Fornix  of  rodents  679- 
Fossils  of  Lick.  Co.,  O.  3:27- 
Fossils.  Paleozoic,  notes  on  3:117- 

of  Waverly,  Lick.  Co.,  0. 
4:11. 

•  from  Bedford  Shale  4:109. 

tabulated  list  of  from  Ohio 
Waverly  4:123. 
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additions  and  corrections 

5 :33- 

Fowke.  Gerard.  Preglacial  drainage 
channels  in  Ross  Co.,  O. 
9-1: 15- 

Foxglove  7  -.65. 

Foxtail  7 :94. 

Fragaria  vesca  7:34 

virginiana  7  :33. 

var.  illinoensis 

7:34- 

Fragilaria  lanceolata  3:115. 

Frasera  carolinensis  7  :59. 

G 

Galium  aparine  7 :45. 

asprellum  7:46. 
circaezans  7  :45- 
concinnunt  7  :46. 
lanceolatum  7  :45. 
latifolium  7  :4s. 
pilosum  7 145. 
trifiduni  7:45 

var.  latifolium  7:45. 
triflortim  7  146. 

Garlic,  wild  7:84. 

Garnet  1  Tj 

Gas.  in  Lower  Silurian  1  \6~. 

Gasteropoda,  in  Clinton  Group  of  O. 

1 :94- 

of  Flint  Ridge  2:17. 

Gaultheria  procumbens  7  06. 

Gaura  biennis  7  139. 

Gayltissacia  resinosa  7  06. 

Geanticline  Cin.  O.  9-I :4- 

Gentianaceae  7  :5Q. 

Gentian.  Closed  7:59 

Gentiana  andrew-ui  7:59. 
crinita  7  .‘59. 

Geological  aphorisms  4:98. 

section.  Ashland  Co.,  0. 

4  102. 

Lyons  Falls  4-101. 
Rttshville.  0.  4:102 
Sciotoville.  Ohio. 

4  :io2. 

Geology,  chemical  3^3 

Geology.  Department  of.  Denfson 
University  10:87. 

Licking  Co.,  0.  2:5-144, 

3:13.  4:”.  4:97- 
and  Lithology  of  Michipi- 
•  coten  Bay  2:119. 

Geomys.  Fiber  and  Erethizon,  Bio¬ 
logical  notes  on  6:15. 
bursarius.  Biological  notes 
on  6  :t8. 
brain  of  6:31. 


Fraxinus  americana  1  27,  7  08. 
pubescens  7  :58. 
quadrangulata  7:58. 
sambucifolia  1 .29,  7  :s8. 
viridis  1 :2g. 

Friceratium  jensenianum  3  : 1 15. 
solenoceros  3:115. 
venosum  3  :115. 

Fringillidae  1  .7. 

Fultonham.  O..  section  at  3:21. 

Fumariaceae  3:21. 

Fusulina  cylindrica  2:15.  2:50. 


food  of  6  :22. 
habits  of  6  :20. 
relationships  of  6  :20. 

Georgia,  notes  on  Cladocera  of 
8-11:22. 

Geraniaceae  7  :24. 

Geranium  maculattim  7:24. 

Gerardia  flava  7  :65. 

purpurea  1  :3t. 

Germander.  American  7:67. 

Germinal i-  n  of  Ph.ienix  Dactvlifera 

.  .  '7* 

Gervilla  (  ?)  ohioense  n.  sp.  ’.-36, 
2:145. 

Geum  album  7:33 

strictum  7 133. 
vernum  7:33. 
virginianum  7:33. 

Gill-over-the-ground  7:69. 

Gilpatrick.  J.  L  Biography  of  ro:2S. 

Ginger.  Wild.  7  74 

Ginseng.  7  142 

Glacial  action,  effect  of  1 .71. 
epoch  9-1 :2. 

ice  sheet,  crushing  “ffect  of 
6  :f2 

Glauconome  whitii  ti.  sp.  2:78. 

Glauconome  whitii  n.  sp.  2:78. 

Gleditschia  triacanthos  1:33,  7:31. 

Glyceria  acutiflora  7:98. 

canadensis  7  :97. 
elongata  7  :97. 
tluitans  7  :g8. 
nervata  7  :97. 
pallida  7:97. 

Glyptopora  megastoma  4  :83. 

Gnaphalium  purpurem  7:49. 
uliginosum  7  149. 

Gneiss,  near  Pacolet  Mills.  S.  C  47. 
of  Dog  River  2:128. 

Goat’s-beard  7  132. 

-rue  7  :29 
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Golden '  Ragwort;  7  :53. 

Seal  7:14. 

Gomphonema  acuminatum  3:1x5. 
Goniatities  2:146. 

iowensis  2:146. 
lyoni  3:92,  4-PI.  7. 

Goniodon  ohioensis  n.  sp.  3:84. 
Goodvera  pubescens  7 :8i. 

repens  7:81. 

Goose-grass  7 :45- 
Gopher,  Biological  notes  on  6:18. 
food  of  6  :22. 
habits  of  6  :20. 

Gramineae  7 193. 

Grammysia  1 :92. 

caswelli  n.  sp.  1:92. 
famelica  n.  sp.  4:35. 
hannibalensis  3:75. 
ovata  n.  sp.  4:35. 
rhomboides  3:75. 
sp.  3:76. 

triplesianus  i-Pl.  14. 
ventricosa  3:76. 

Granite,  near  Pacolet  Mills,  S.  C. 
4  o- 

Granville.  O.  List  of  Algae  from 
4:132. 

meteorological  observations 

at  6:47- 
Grape.  Frost  7:2 7. 

Graphidacei  9-1:14. 

Graphis  scripts  9-1:14. 

Graphite  i  :Tl.  • 

Graptolitidae  2:107. 

Gratiola  virginiana  7  :64- 
Greek  valerian  7 :6o. 

Green-dragon  7  :88. 

H.  determination  of  2:111. 
Hahenae  of  Geomys  and  Erethizon 
6 :40. 

Habenaria  lacera  7:82. 

orbiculata  7  :82. 
psycodes  7  :82. 
tridentata  7  :82. 

Habit  of  fresh  water  Hydra,  notes 
on  4:131. 

Hackberry  7:70. 

Hair  Grass  7:95. 

Halberd-leaved  Tear-thumb  7:74. 
Halorageae  7:38. 

Hamamelideae  7:37. 

Hamamelis  virginiana  5:10.  7  :37. 
Hamilton  Group  9-1 :5- 
formation  9-1 :6. 

Hanover.  O.  Conglomerate  near 

3:15. 

Drift  accumulation  at 
8-11:43. 


Foxtail  7 :94.. 

Greenstone  of  Michipicoten  Bay 
2  :i2i. 

Griffithides  2  : 52 . 

acanthiceps  2:55. 
absoletus  2 157. 
brevispinus  2  : 55,  57. 
bufo  2  :55. 
calcaratus  2:55. 
carringtonensis  2  :55,  57. 
glaber  2:55,  PI.  3. 
globiceps  2  :55,  PI.  6. 
gruenwaldti  2  155,  PI.  6. 
longiceps  2  :5s,  PI.  6. 
longispinus  2  :55,  PI.  6. 
moriceps  2  :55. 
obsoletus  2  :55. 
platyceps  2  -.55.  57. 
portlocki  2  :55. 
rqetneri  2  :55,  PI.  6. 
seminiferus  2 155,  PI.  6. 

Grit,  Berea  4:107. 

Grosbeak,  The  evening  1 :5. 
food  of  1 :6. 
song  of  1 :6. 
osteology  of  1 :7. 
specific  characters  of  1  -.7. 
Ground  Hog,  Central  nervous  sys¬ 
tem  of  5  :3d. 

Ground  Ivy  7  -.69. 

-Pine  7:101. 

Growth,  sympodial  1  :34. 

Gymocladus  canadensis  1:25. 

Gypsum  i:Ti6. 

Gyroceras  sp.  4:47. 

Gyrus  fornicatus,  ofjopossum  6:84. 

H 

Exposures  in  R.  R.  cut  at 

8-11:44. 

Preglacial  valley  at  8-H:44. 
Present  drainage  at  8—  1 1 144. 
Hanyn  (  Hanyite)  1  :T2. 

Hawkweed,  hairy  7:54. 

Heal-all  7:70. 

Hedeoma  pulegioides  7:69. 

Hedgehog  or  Bur  Grass  )  194. 

Hedge  Mustard  7:18. 

Helenium  autumnafe  7:52. 
Helianthus  annus  7:70. 

decapetalus  7:51. 
divaricatus  7:51. 
doronicoides  7  :S  •  • 
laetifiorus  7:51. 
parvifiorus  7:51. 
strumosus  7:51. 

,  “  v  a  r.  mollis 

8-11:4 

tracheliifolius  7:51. 
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tuberosus  7:51. 

Heliopsis  laevis  7:50. 

Helminthite  i:Ti2. 

Hematite  1  :T8. 

Hemerocallis  fulva  7  :84. 
Hemipronites  2:12. 

crasstis  2:50. 
crenistria  3:37,  4:24. 
Hemitrypa  ulrich  n.  sp.  2:152. 
Hemlock  7:80. 

Hemp  7  76. 

Hepatica  acutiloba  7:12. 
triloba  7:11. 

Heracleum  lanatuin  7  140. 

Hercynite  1  :T3. 

Herrick,  C.  Judson  10:19. 

Biography  of  10:34. 

(and  C.  L.  Herrick)  Bio¬ 
logical  notes  upon  Fiber, 
Geomys  and  Erethizon 

6:15.  ' 

Editor  Jonrn.  Comp.  Neu¬ 
rol.  10:54. 

Studies  in  the  Topography 
of  Rodent  Brain  6:26. 
Writings  of  10:34. 

Herrick.  Clarence  L.  Biography  of 
10:16. 

A  Waverly  trilobite  2  :0g. 

•  (and  C.  J.  Herrick)  Bio¬ 

logical  notes  upon  Fiber, 
Geomys  and  Erethizon 
6:15.  ' 

(and  \V.  (i.  Tight)  Central 
Nervous  System  of  Ro¬ 
dents  5:35. 

Cerebrum  and  Olfactories  of 
Opossum  6:75. 

Compend  o  i  Lithological 
Manipulation  1:121. 
Founded  Bull.  Sci.  Labr. 
10  :4t. 

Founded  Den.  Sci.  Assoc. 
10  :37. 

Founded  Journ.  Comp.  Neu¬ 
rol.  10:54 

Geological  H  i  s  t  o  r  y  Lick. 
Co..  O.  1:4.  3 : 1 3.  4  :11, 
97 

(et.  al.  >  Geology  and  Lith¬ 
ology  o  f  Michipicoten 
Bay  2:119. 

Limnicole  or  Mud-Living 
Crustaceae  1  :37- 
M  etamorphosi  ■>  of  Phyllopod 
Crustaceae  1:15. 

N  o  t  e  s  o  n  Carboniferous 
Trilobites  1:51. 


Osteology  of  Evening  Gros¬ 
beak,  Hesperiphona  ves- 
pertina  Bonap.  r  :5- 
Rotifers  of  America  1 143. 

Hesperiphona,  anatomy  of  1:15. 
abeilii  1 :5. 
vespertina  1 :5- 

specimen  of  5:22. 

Heteranthera  graminea  7  : 87 . 

Heuchera  americana  7  :36. 

Hibiscus  moscheutos  7:24. 
trionum  7  :24. 

Hicks,  Prof.  L.  E.  Biography  10:10. 
principal  writings  10:10. 

Hickory,  Shell  bark  7  -.77. 

Hieracium  gronovii  7:54. 

paniculatum  7  :54. 
scabrum  7  :54. 
venosum  7 :54. 

Hocking  River  and  its  tributaries 
8-11:52. 

reversed  drainage  i  n 

9-11:37- 

Hogweed  7  :50. 

Honey-locust  7:31. 

Hop  7  :7b . 

Hop  Clover  7  :29. 

Hop  Horn-beam  7  78. 

Hop-tree  7:25. 

Horehound  7  70. 

Horizontal  component  of  the  earth’s 
magnetic  force  2:111. 

Hornblende  i:Tis. 

Horse  Gentian  7  :44. 

Horseradish  7:18. 

Horsetail  7  :99. 

Horse  Weed  7:49. 

Hound’s  Tongue  7:61. 

Houstonia  caerulea  5:10.  7:45. 

purpurea  var.  ciliolata  7:45. 
"  Iongifolia 

7:45- 

Huckleberry  7:56. 

Humulus  lupulus  776. 

Hyacinth  7  :84. 

Hyalotheca  mucosa  4:132. 

Hydra.  Note  on  peculiar  habit  of 
fresh  water,  4:131. 

Hydrangea  arborescens  7  77. 

Hydrastis  canadensis  7:14 

Hydrocharidaceae  7  :8o. 

Hydrophyllaceae  7  :6t. 

Hydrophyllum  appendiculatutn  7:61 
canadense  7:61. 
macrophyllum  7:61. 
virginicum  7:61. 

Hypericaceae  7:22 

Hypericum  ascyron  7:22. 
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canadense  7  .23. 
densiflortim  7  -.23. 
maculatum  7  \2 3. 
mutilum  7  .2 3. 
perforatum  7  ‘.23. 
prolificum  7  ‘.23 . 

Ice  dam  at  Cincinnati,  O.  g-I :26. 

sheet,  crushing  effects  of  6:12. 
Ichthyocrinus  2-PI.  8  sp. 

Ilex  vcrticillata  7:26. 

Ilicineae  7:26. 

Illaenus  1  '.73. 

atnhiguus  n.  sp.  1:106,  1  :ioi, 
2:94. 

dalman  1:104. 

daytonensis  1:101,  104,  2:93. 
insignis  1  :tot,  106. 
madisonianus  1:101,  106. 

2'93- 

Illecebraccae  7:71. 

Ilmenite  1  :T3. 

Ilyocryptus  acutifrons  1  140. 
agilis  1 .30.  40. 
setifer  1:39. 
sordidus  1 :40. 

spinifer,-  Herrick,  not  the 
same  as  1.  longiremus 
8-1  : 1 5. 


Hypersthene  i:Tio. 

Hypophysis  of  Erethizon  6:28. 
Hypoxis  erecta  7  183. 

Hystricidae,  North  American  repre¬ 
sentative  6:26. 


comparison  with  8-1 : 17. 
Ilyfanthes  riparia  7:65. 

Impatiens  fulva  7:25. 
pallida  7:25. 

Indian  Cucumber-root  7 :86. 

Currant  7  144. 

Hemp  7:58. 

Pipe  7:57. 

Plantain  7 153. 

Rice  7:94. 

Tobacco  7 :5s. 

Turnip  7  :88. 

Injection  apparatus  3:11. 

Instruction,  The  personal  elements 
in  4:147. 

Inula  helenium  7:49. 

Ipontea  pandurata  7:62. 

purpurea  7  :b2. 

Iridaceae  7  183. 

Iris  lasctistris  7:83. 

versicolor  7  :83. 


J 

Jamestown  weed  7:63. 

Jasper  conglomerate  9  I  :-8. 

Jeffersonia  diphylla  7:15. 

Jerusalem  Artichoke  7:51. 

Jersey  Pine  7  80 

Johnson,  Prof  \V.  H.  10:5.  39- 

Joints  in  sandstone  g-I:2i. 

Jones,  II  1.  Additions  to  Flora  of 
Lick.  Co..  O.  8-11:3- 
Catalogue  of  the  Phanero¬ 
gams  and  Ferns  of  Lick. 

Co..  O.  7:1. 

( et  al.)  Geology  and  Lithol¬ 
ogy  of  Michipicoten  Bay 

2:119 

Winter  Flowers  5:10. 

Journal  of  Comp.  Neurol.  10:17,  41, 
54- 


contents  of  10:55. 
Jungkmdaceae  1:25,  27,  7:7 7. 
Junglans  cinera  1:33,  7:77. 
nigra.  1  .33.  7  77. 
regia  1  -.30. 

Juniperus  communis  7:80.  8-11:5. 

virginiana  7:80,  8-11:5. 
Juncaceae  7:87. 

Juncus  acuminatus  7:87. 
bufonius  7  187. 

canadensis  var.  longicauda- 
tus  8-11 15. 
effusus  7:87. 
filiformis  7  187. 
nodosus  var.  tpcgacephalus 
7:87. 


tenuis  7:87. 
June  Grass  7  :97 


K 


Kalmia  latifolia  7:57.  Keweenaw  rocks  on  Michipicoten  Is- 

Kanawha  system,  continuation  of  land  2:135 

near  Ports  m  o  u  t  h,  O.  Key  to  Bradnopo.la  of  Licking  Co., 
9-II  :tg.  O.  4:11. 

Kentucky  Blue- Grass  7:97.  Kinderhook.  Middle  Waverly  of 

Keokuk  Group  4:99.  •  -  4:100. 

Kettle  holes  9- 1 115  Kinmkinmk  7:4 3. 

Krigia  amplexicaulis  7:54. 
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Labiatae  7  :6 7. 

Laboratory  manuipulation,  Compend 
of  x  :i2i. 

Labradorite  1  :Ti8. 

Lactuca  1 :27. 

acuminata  7  75. 
canadensis  7  74- 

hirsuta  7:55. 
integrifolia  7:54. 
leucopliaca  7  75. 
scariola  7  :54. 

Lady’s  Slipper  7  :82. 

Thumb  7  73. 

Lamb’s  Quarters  7  :72. 
Lamellibranchiata  2  :i04. 

of  Flint  Ridge,  O.  2  23. 
in  Clinton  Group  of  O.  1:91. 
Lamium  album  7  70. 

mactilatum  7  70. 

Lancaster,  O.,  drainage  near  9- 11 :33. 
Lantern  slides,  Thin  objects  as  8-1 : 
5° 

Transfer  process  for  8-1 :50. 
Without  a  negative  8-1  149. 
Laportea  canadensis  7  77. 

Larix  americana  7:80. 

Larkspur  7:13. 

Larval  History  of  Cypris  8-1  :tt. 
Lathyrus  palustris  7  130. 

var.  mvrtifolius 

8  11 14. 

Lauraceae  7  74 

Leaf  buds.  Superposition  of  1:29. 
Leather  flower  7:11. 

Lecideacei  9  1 : 1 3. 

Lecidea  alhocaerulescens  9-IM4. 

platycarpa  9-I  14 
Lecotiora  cenisia  9-I  : 1 1 ,  13. 
subfusca  9-I  :i3. 
varia  9-T :  1 3. 
l.eda  attenuata  2:40 

saccata,  see  Nuculana  saccata 
3:  So. 

similis,  see  Nuculana  similis 
3  79- 

spatulata,  see  Nuculana  spat- 
ulata  3:79. 

Leek,  Wild  7  :84. 

Leereia  oryzoides  7 :94. 
virginica  7  :o4. 

Leguminosae  1  :2Q,  34,  7 :28 
Leioclema  gracillimum  4  92. 

minutum,  sec  L.  gracillimum 

4 .92. 

punctatum  4:91. 

Leiopteria  hall i  n.  sp.  3:61. 

nasutus  n.  sp.  4:29. 

(?)  newberryi  n.  sp.  4:114 


ortoni  n.  sp.  3:60,  4-Pl.  5- 
sp.  3  :6 2. 
sp.  (?)  3:62. 

Leiorhvncnus  (?)  richlandensis 

4- PI  :3- 

Lemnaceae  7  :89. 

Lemna  minor  7:89. 

trisulca  7  :8q. 

Lentibulariaceae  7  :66. 

Leonurus  cardiaca  7  70. 

Lepidium  intermedium  7:19. 

virginicutn,  5:10,  7:19. 
Lepidodendra  (as  drift)  9-1 :6. 
Leptodesma  scutella  n.  sp.  3: 39. 

see  Avicula  scutella  4:30. 
Leptaena  1  79. 

patenta,  see  Strophotnena 
patenta 

prolongata  n.  sp.  178,  79. 
transversalis  1  78,  79. 
sericea  1  7Q. 

Lespedeza  polystachya  7:30.  8-11:4. 
procumbens  7  :30. 
stuvei  var.  intermedia  7  70. 
Lettuce,  Wild  7  74. 

Leucite  1  :  T3-4. 

Leverett,  Frank.  Changes  in  Drainage 
in  Southern  O.  9-II  :i8. 
Lever-wood  7  78. 

Leydigia  quadrangularis  1  77,  8-1  7. 
Lichas  1  : 1 12. 

breviceps  1  :ioi.  112.  2:9$,  3‘ 
120,  n.  13.  s.^s. 
halli  n.  sp.  3:118. 
trentonensis  '3:118. 

Lichenalia  2:168. 

concentrica  2: 168. 

Lichens  of  Licking  Co.,  O.  9— 1 : 1 1 . 
Licking  Co.,  O.  Additions  to  Flora 

of  8-11:3. 

Geology  of  2:5.  2:144,  3:I3. 
4:11.  97. 

List  of  fossils  from  3:27. 
Map  of  7  :t04. 

Phanerogams  and  Ferns  of 
7 :1- 

Plant  distribution  of  7:102. 
Rainfall  of  7  :6. 
Subcarboniferous  of  3  : 1 3 - 
Temperature  of  7  :6. 
Topography  and  present 
drainage  of  8-II  76. 
Waverly  of  3:13. 

Weeds  of  7  7. 

Licking  Narrows  8-11  79.  48. 

Licking  River.  Causes  of  changes  in 
drainage  of  8— II 147. 
Gorge  of  8—1 1 :4I. 
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Present  channel  of  8— II  :3s. 
Liebenerite  1  :T 7. 

Ligusticum  actaefolium  7  140. 
Liliaceae  7  184. 

Lilium  bulbiferum  1 :33. 
canadense  7  :86. 
superbum  7  :86. 

Lily,  Yellow  7  :86. 

Lima  retifera  2:#). 

Limatulina  (?)  ohioensis  n.  sp. 
3-PI  2. 

Limestone,  Clinton  1 :76. 

analysis  of  3  .3. 
Chester  9-Ino. 

Dayton  quarries  1 :68,  73. 
gravel  9-1:31. 

Niagara  1 :68. 

Limnadiadae  1:17. 

Limnetes  1:20. 

gouldii.  Larval  developement 
of  1:17. 

Linaceae  7  .24. 

Linaria  vulgaris  7  :64. 

Linatulina  ohioensis  n.  sp.  3:55. 
Lindera  benzoin  1 133,  7  174. 

Lingula  atra  n.  sp.  4:16. 

cuyahoga  4-Pl.  10 
gannensis  n.  sp.  4:17. 
meeki  n.  sp  4 : 18. 
melie  2  :44,  4-Pl.  9-10. 
membrancea  4:17. 
mytiloides  2  144. 
sco.tica  2:144. 

“  see  L.  waverliensis 

n.  sp. 

tighti  n.  sp.  2:43. 
umbonata  2  :44,  144. 
waverliensis  n.  sp.  4:18. 
Linum  sulcatum  7  :24. 

usitatissimum  7  :24. 
virginianum  7  124. 

Liparia  liliifolia  7:81. 

Lippia  lanceolata  1 .32,  7 :67. 
Liquorice.  Wild.  7  :45- 
Liriodendron  tulipifera  1:30.  7:14. 
Lithological  lathe  1:126. 

manipulation  1 :12I. 
microscope  1 : 1 27. 
notes  on  contact  phenomena 
in  S  C.  4:5. 

Lithology  and  Geology  of  Michipico- 
ten  Bay  2  :iig. 

laboratory  manipulation  in 

1  flat. 


Lithospermum  arvense  7 :62. 

Little  Scioto,  erosion  in  9— II  :28. 

Lobeliaceae  7  :5s. 

Lobelia  cardinalis  7  :55- 
inflata  7  :55. 
leptostachys  7 :55. 
syphilitica  7  :55- 

cross  fertilization 
of  3  : 1 1 1 . 

Locust  7  :2g. 

Logan  Group  in  Ohio  4:103. 

Lolium  perenne  7  :98. 

Lonicera  ciliata  7  :98. 
glauca  7:44. 
sempervirens  7  :44. 
sullivantii  8-11 14. 
tartarica  1  :34. 

Lophanthus  nepetoides  7  :6g. 

Lophophyllum  profunda  3:136. 
sp.  4-Pl.  II. 

I.opseed  7  :67. 

Loranthaceae  1  : 33 

Lotze’s  Ontology,  Review  of  4:137. 

Lousewort  7  :66. 

Lower  Silurian  1  :6 6. 
gas  in  1 : 67 . 

Loxonema  2:22. 

delphicola  f?!  4-Pl.  9. 
sp.  2:147.  4-Pl-  7- 
yandellana  3:86. 

Ludlow  Falls,  Clinton  exposures  of 
3:10. 

Ludwigia  alternifolia  7:38. 
palustris  7:38. 
polycarpa  7  :.t8. 

Luzula  campestrts  7  :88. 
vernal  is  7:87. 

Lychnis  githago  7:21. 

Lycopodiaceae  7:101. 

Lycopodium  complanatum  7:101. 
lucidulum  7:1m. 
obscurum  7:101. 

Lycopus  rubellus  7:68. 

sinuatus  1:31,  7:68. 
virginicus  7 :68. 

Lynceus  6 .67 

Lyon  Falls,  Geological  section  4:101. 

Lyriopecten  nodocostatus  n.  sp  4:32. 

Lysimachia  ciliata  1:31. 

nummularia  1 133,  7  :J7. 
quadrifolia  7:57. 
thyrsiflora  8— IT : 4. 

Lythraceae  7 :38. 

I.ythrum  alatum  I  132,  7:38.  8— 1 1 :4. 
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McFarlane,  Citation  on  relations  be¬ 
tween  schists  and  granite 
2:121. 

4:149- 

Mackenzie  River  9— 1 :6. 

^McKibben,  G.  F.  Chamisso  as  Nat¬ 
uralist  and  Philologist 
The  Eructavit  8-1  :i9. 
Maclura  aurantiaca  7  : 76 . 

McNeil,  H.  C.,  Biography  of  10:15, 
36- 

Macrocheilus  fusiformis  2:147,  4-Pl- 

I  r. 

medialis  2:21. 
paludimeformis  4-Pl.  II. 
planus  2  :2t. 
ponderosus  4-Pl.  11. 
sp.  (?)  2:21. 
subcorpulentus  2:21. 
Macrodactylea  1  :49- 
Macrodon  2:31. 

carbonaria  2:32. 
hamiltonae  4-Pl.  9. 
newarkensis  n.  sp.  4:3d. 
obsoletus  2:3. 
reservatus  4- PI.  6. 
sp.  4:3$- 

striato-costatus  n.  sp,  4.37. 
tenuistriata  2:31.  4 1  ’1.  to. 
triangularis  n.  sp.  3:74. 

( r )  “  see  Schizodus 

triangularis  4:116. 
Macrothrix  laticornis  8-11 :24. 
Mad-dog  Skullcap  7  bg. 

Magnesite  1  T7. 

Magnesium.  Crystal  system  of  1:130. 
detection  of  in  rocks  1  : 1 3 1 . 
fluo-silicate  of  1 : 1 30. 
Magnetic  Force.  Determination  of 
horizontal  component  of 
earth’s  2:111. 

Magnetite  1  :Ti. 

Magnetometer  2:111 
Magnoliaceae  7:14. 

Magnolia  acuminata  714 
Maianthemum  canadense  7  :85 
Mallow  7:23.  24. 

Malvaceae  7:23. 

Malva  rotundifolia  5  :10.  7:23. 
sylvestris  7:23. 

Map  of  Licking  Co..  O.  7:104 
Maple  7  .27. 

Marl.  Beavertown  1  77. 

Marsh.  Fletcher  O.  10  :7,  15. 

Marsh  Bellflower  7  76. 

Mallow  7:23.  8-1 1:3. 
Marigold  7:13. 


Speedwell  7  :65. 

Marrubium  vulgare  7  70. 

Martinia  lineata  2:46. 

plano-convexa  2:46. 
pr.-ematura  4-Pl.  3. 
Mastigocerca  raltus  6:59. 

May  Apple  7:15. 

flower  7  :56. 

-weed  7  52. 

Meadow  Rue  7:12. 

Sweet  7  72. 

Medeola  virginiana  7  :86. 

Medicago  lupulina  7  :29. 
Medicommissure  in  Geomys  and  Ere- 
thizon  6  40. 

Medulla  of  Arctomys,  Structure  of 
5  53 

Mejonite  1  :  1  5. 

Melanite  1  :d\v 
Melicerta  ringens  1 74 
Melilite  1  :Tt. 

Melilot  7  :2g. 

Melilotus  alba  1:34.  7:29. 

officinalis  7  29. 

Melissa  officinalis  7:68. 
Menisp.ermaceae  7:14. 

Menispermum  canadense  1:30 ,  7:14- 
Mentha  canadensis  7:68. 
piperita  7  08. 
sativa  7  68, 
viridis  7  :68. 

Menyanthes  trifoliata  7:60. 

Merril,  Nathan  F.  10:15- 
Meristella  1  :88 

cylindrica  1  :88. 
umbonata  1  76.  7^-  SS  (sp.) 
Meroxene  i:Ti2 
Mertensia  virginica  7  61 
Mesencephalon  of  \rctomys  5:67. 
Erethizon  6:29. 

Geomys  6 :34,  35. 

Meteorological  observations  at  Gran¬ 
ville.  O.  6  :47. 

Method.  Micro-chemical,  in  Lithology 
1  : 1 28. 

Metopidia  hractea  6:62. 

dentata  n.  sp.  6:63. 
elliptica  n  sp  6:62. 

Mexican  Poppy  7:16. 

Miama  drainage  channels  8-11  75. 
Mist  7  :6t. 

Mica  diorite.  Michipicoten  Island 
2 : 1 38. 

schist  of  Dog  River  2:138. 
Michipicoten  Bay,  Geology  and  Lith¬ 
ology  of  2  119 
Rocks  of  2  125 
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Michipicoten  Island,  section  through 

2— PI.  II. 

outline  map  of  2-PI.  II. 
Micrasterias  truncata  2:116. 
Micro-chemical  methods  1:128. 
Microcline  i:Ti7. 

Microdiscus  punctata  3:117. 

Microdon  bellistriatus  4-Pl.  9. 
reservatus  3:75. 

(cf.  subelliptica)  2:40. 
Micropegmatite  1  :T2. 

Microscope,  Use  of  Polarizing  1:31. 
Milfoil  7:52. 

Milium  effusum  7:95. 

Milkweed  7:59. 

Mimulus  alatus  7:64. 

ringens  1:31,  7:64. 

Minerals,  Tables  for  determination  of 
rock-forming  1  :i37,  1 :57 
Mint,  Wild  7  :68. 

Miscrasterias  truncata  4:132. 
Mitchella  repens  7:45. 

Mitella  diphylla  7:36. 

Mitre-wort  7:36. 

Modeling,  cardboard  9-11:7. 
instruments  9-11:7. 
in  wax  from  microscopic 
sections  9-11:3.  , 

Modiola  waverliensis  n.  sp.  3:63. 
Modiomorpha  hyalea  3:76. 

Moina  1  :20. 

Moina  paradoxa  6  :66. 

Mollusca  of  Flint  Ridge,  O.  2:17. 
Mollugo  verticillata  7  :39. 

Monarda  fistulosa  7  169. 

Moneywort  7 : 57. 

Monocerca  1:51. 

rattus  1 :5I. 

“  see  Mastigocerca  rat¬ 
tus  6:59. 

Monospilus  dispar  1 138. 

tenuirostris  1  .37. 

Monostyla  1 :5.v 

closterocerca  1 153. 
cornuta  1 : 53. 
lunaris  1:53,  6:6t. 
macrognatha  1 :53- 
oopthalma  1 :53- 
quadridentata  1 153,  PI.  4, 
6 :62. 

truncata  n.  sp.  6:62. 
Monotropa  uniflora  7:57. 
Monotrypella  2:171. 

confluens  n.  sp.  2:172. 
Monstrosities,  Floral  8— II  :8. 
Mnnticuliporidae  2:85.  170. 


Moonseed  7:14. 

Moraines  9-1 .34. 

Morning-glory  7  :62. 

Morus  alba  7 :76. 

rubra  7  :76. 

Moss  Pink  7 :6o. 

Motherwort  7  70. 

Moth  Mullein  7  -.63. 

Motor  nuclei  of  trigeminus  5  :6i. 

Mouse-ear  Chickweed  7 :22. 

Mount  Logan  9-1 .23. 

Mount  Perry,  O.,  Geological  section 
near  2:115. 

Mountain  Laurel  7:5 7. 

Mounting,  rock  sections  1:125. 

Muhlenbergia  diffusa  7:95. 
mexicana  7  :95- 
sobolifera  7  195. 
sylvatica  7 :95. 

Mulberry,  Red,  7  .76. 

White,  7 .76. 

Mullein  7:63. 

Foxglove  7  :6s. 

Murchisonia  quadricincta  3:87. 
sp.  4-Pl.  7. 

Muscovite  i:Ti2. 

Muskingum  River.  Causes  which 
produced  changes  in 
drainage  of  8-11:47- 
Course  of  the  preglaclal 
8-1 1 :47- 

Description  of  8-11:45. 
Preglacial  drainage,  rela¬ 
tion  of  to  other  sys¬ 
tems  8-11:51. 
Preglacial  drainage 
8- I I =59 

valley  8—  1 1 146. 

Muskrat,  Biological  notes  on  6:15. 
food  of  6:16. 
huts  of  6:17. 

Mustard.  Black,  7:19. 

Myalina  flemingii  2  .37. 

meliniformis  2 : 37. 
michiganensis  3't>3- 
perattenuata  2  : 37 . 

(cf.  recurvirostris)  2:37. 
sp  (  ?)  2:37.  1:46. 
sublamellosa  2  .37. 
subquadrata  2  : 37 ,  PI.  5. 

(?)  swallovi  2:37. 

Myosotis  verna  7  :62. 

Myriophylltim  spicatum  7:38. 

Mytilarca  fibristriatus  4:31. 
occidentalis  4:32. 
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Naidaceae  7  :9a 

Narrows,  Licking,  Cause  of  8-11:48. 

Nasturtium  armoraeia  7:18. 
lacustre  7:18. 
obtusuni  7:18. 
officinale  7:18. 
palustre  7:18. 

Naticopsis  nana  4-Pl.  it. 
nodosa  4- PI.  11. 
n.  sp.  3:87. 

Natrolite  irTig. 

Nauplius-form  1:17. 

N  aru  t  i  l  us  hisulcatus  n.  sp.  3:20. 

4-Pl.  11. 
decoratus  2:17. 
forbesianus  2:146. 
sp.  2:17,  3- PI.  2  (?) 

Navicula  borealis  3:115. 
biceps  3:115. 
brevis  3:115. 
cuspidata  3:115. 
consimilis  3:115. 
cryptocephala  3:115. 

Cynthia  3:115. 
entomon  3:115. 
latissima  3:115. 
longa  3:115. 
polystricta  3:115. 

var  circumstricta 
„  .  3:n5 

sentelloides  3:115. 

Negundo  accroides  7:28 

New  Jersey  Tea  7:26. 

Nelumbo  lutea  7  :15. 

Nepeta  cataria  7  :6g 

glechoma  7  :6g. 

Nepheline  1  :T7. 

Nesaea  verticil  lata  1  :3t. 

Nettle  *7  77. 

Nerves,  Cranial,  of  Ercthizon  6  .to. 
of  Gcotnys  and  Ercthizon 

6 

origin  of  in  rabbit  and  rat 

5:42 

Nervous  system.  I  he  central,  of  Ro¬ 
dents  5:35. 


Oak.  Red  7  78. 

Scarlet  7  78. 

White  778. 
Obolaria  virginica  7:60. 
Obex  of  Erethizon  6 :30. 
Oedogonium  fragile  4:132. 
Oenothera  biennis  7  :3Q. 

fruticosa  1:31,  7:39. 
Ohio  1 :50. 


Newark,  Quarries  of  6:13. 

New  Lexington,  O.,  drainage  near 
9-11:35- 

Newton,  O.  Geological  exposures 
near  2:15,  16. 

Niagara  formation  9-I -'4 

Group  1 .67.  68,  69. 

Nicandra  physaloides  7  :63. 
Night-shade  7:39. 

Nigrine  1  :T4. 

Nine  bark  7:32. 

Nitzschia  coaretala  3:115. 

Nodes.  Location  on  parallel  electric 
wires  9-11:17. 

Nondo  7  :40. 

Nonesuch  7 :2g. 

North  Fork  of  Licking  River,  de¬ 
scription  of  8-1 1  36 
Nosean  1  :T2. 

Nostoc  rupestre  4:132. 

Notommata  1  :47. 

Nuclei.  Motor.  >>f  the  trigeminus 
_5 

Nucleus  of  the  pons  5:63. 

Nucula  1  :93 

houghtoni  4:44,  sec  Cteno- 
donta  houghtoni  3  78. 
iowensis.  see  Ctenodonta 
iowensis  3:78. 
minima  n.  sp,  1.(43. 
sp.  (?)  3-PI  4 
stella.  see  Ctenodonta  Stella 
3  7* 

Nuculana  belli st riata  2:40. 

mtcula-formis  4:45. 
saccata  3:80. 
similis  n.  sp.  j.79. 
spatulata  n  sp.  379. 
sp-  3- PI-  7.  4  45 
Nupliar  ad  vena  7:15 
Nymphaccae  7  :  r  5 . 

Nymphaea  odorata  7:15. 

reniformis  7 : 1 5 . 

Nyssa  syhatica  7:43 

O 

Berea  grit  of  4  107. 

“  shale  of  4107. 

Bryozoa  of  the  VVaverly 
group  in  4:63 

Clinton  Group  of  2  aSg,  1 149. 
3  7 

Cuyahoga  shale  4:103. 
drainage,  relation  of  to  rock 
structure  ft- II : 6 1 . 
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Falls  of  9-1 :4. 

Fossils  of  Waverly  of  4:123. 

addi¬ 
tions  and  corrections 
5:33 

Logan  Group  4:103. 

P  r  e  g  1  a  c  i  a  1  drainage  of 
9-1  :«S.  25. 

Preglacial  drainage,  features 
of  9— 1 1 :22. 

Ohio  River  Gorge  8-11:57. 

Tertiary  8—1 1 :6l . 

Tributaries  of  8-11:57. 
Valley,  features  of  9-II  :22. 
development  of 
9- II  '.30. 

Waverly  shale  of  4:107. 

Old  Witch  Grass  7 :93- 
Oleaceae  7:58. 

Olfactories  and  cerebrum  of  the 
opossum  6  :75.  .• 

Olfactory  lobes  of  Erethizon  6:27. 

of  Geomys  and  Erethizon 
6:36. 

Oligoclase  i:Ti8. 

Olivary  body  of  Arctomys  5  :s6. 
Olivine  1  :Tq 
Omphacite  1  :Ti4. 

Onagraceae  7  :,t8. 

Onoclea  sensihilis  7:101. 
Onosmodium  virginianum  7:62. 
Oothonota  rectidorsatus  3-Pl.  9- 
Ophioglossaceae  7:101. 

Ophriditim  paradoxum  1— PI.  10. 
Opossum,  cerebrum  and  olfactories 
of  6:75. 

Optic  tracts  in  Geomys  and  Ere¬ 
thizon  6  :40. 
of  rodent  brain  5:40. 
Oracardia  Genus  n.  4:41. 

cornuta  n.  sp.  4:4.’. 
ornata  n.  cp.  4'4i- 
Orange  Root,  7:14 
Orbiculoidea  sp.  3:30. 

pleurites  4:12.  19.  . 
Orbicttloides  newherryi  4. 1 2.  PI.  10 
Orchard  Grass  7  :97. 

Orchidaceae  7:81 
Orchid.  Showy  7  :82. 

Ragged  Fringed  7:82. 

Orchis  rotundifolia  7:82. 

•  spectabilis  7 :82. 

Orioles  x  :i3. 

Ornithogalum  umbellatum  7:84. 
Orobanchaceae  7  :66. 

Orthis  1 :8o. 


bella-rugosa  1 :86. 
biforata  f.  Clintonensis  1  76. 
“  var.  lvnx  1 74,  78. 

80. 

“  var.  lynx  f  dayto- 

nensis  1:82. 

“  var  lynx  f.  rever- 

sata  1:80. 
daytonensis  1 74- 

“  n.  sp.  1  =87. 
elegantula  1  76,  78,  84. 

var.  parva  1 78, 

85. 

fausta  1  70,  76 
“  n.  sp.  1:85. 
flabella  1  76,  78.  82. 
hybrida  1  76.  78,  83. 
insculpta  1 :86. 
nisis  1  78,  86. 

vanuxemi,  var.  pulchellus, 
var.  n.  3:38,  4- PI.  9 
Orthoceras  1:117,  2:17. 

cribrosum  2:17. 
duseri  2:17. 
heterocinctum  4:47. 
incept um  n.  sp.  1:117. 
indianense  3-Pl.  9 
rushensis  2:17,  4-PI-  7- 

Orthoclase  x:Ti2. 

Orthonema  sp.  2- PI  14. 

Orthonota  rectidorsalis  3:63. 

Osage  Orange  7  76. 

Osbun.  Prof.  Isaac  Justin,  Biogra- 
raphy  10:12. 

Oscillaria  sp.  4:132 
tenuis  4:132. 

Osmorrhiza  brevistylis  7:42. 

longistylis  8— 1 1 :4. 

Osmunda  clavtonia  7:101. 

cinnamomea  7:101,  8-11:6. 
regalis  7:101. 

Osteology  of  Hcsperiphona  vesper- 
tina  1  7- 

Ostracoda.  Cladocera,  Copepoda  and 
Rotifera  of  Cincinnati, 
O  6:57 

Notes  on  ‘  American  with 
descriptions  of  n.  sp. 

8-1 1 : 13. 

of  Cincinnati,  O.  Notes  on 
8-1  :3- 

Ostrva  virginica  7  78. 

Ottrelite  x:Tt2. 

Oxalis  corniculata.  var,  stricta  7 :25- 
recur va  7:25. 
violaceae  7 :25- 
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Pachydictya  bifurcata  2:163. 

var.  instabilis, 
var.  n.  2:164. 
emaciata  n.  sp.  2:162. 
obesa  n.  sp.  2:163. 
turgida  n.  sp.  2:164. 

Paint  Creek,  falls  of  1  :i6,  18. 

preglacial  tributary  to  9-1 125 
lake  g-I .23. 
valley  9-1 .27. 

Palaeoneilo  attenuata  3:82. 

bedfordensis  4-Pl.  9. 
concentrica,  see  P.  elliptica. 
consimilis  n.  sp.  4:43. 
curta  n.  sp.  4:44. 
elliptica  n.  sp.  3 :8o,  PI.  9 
var.  allorismiformus 
3:81. 

var.  elegantula  3:81. 
var.  plicatella  3 :8l. 
ignota  n.  sp.  4:44. 
marshallensis  4-Pl.  4. 
plicatella  3-Pl  4. 
sulcatina  4:44. 

Paleontology  of  Clinton  Group  1  -.76. 

Paleozoic  fossils,  notes  on  3:117. 

Panicum  agrostoides  7 194. 
capillare  7  193. 
clandestinum  7:94. 

Crtis-galli  7  194. 
dichotonum  7  :94. 
latifolium  7:94. 
proliferum  7  :Q3.  8— II  .-5. 
sanguinale  7  193. 

Pannaria  nigra  9— 1 : 1 1 ,  1:13. 

Papavcraceae  7:16. 

Papavcr  somniferum  7:16. 

Pappoose  Root  7:15. 

Parietaria  pennsylvanica  7  77. 

Parmeliacei  9-I  :i2. 

Parmelia  borrei,  var.  reducta  9-I:i2. 
cetata  g-I:i2. 

Parnassia  caroliniana  7:37. 

Partridge-berry  7  145. 

Pea  7:31. 

Passiflora  lutea  1  74. 

Pastinaca  sativa  7  :40. 

Pawpaw  7:14. 

Payne,  C.  L.  Cross  fertilization  of 
Lobelia  syphilitica  3:111. 

List  of  Algae  from  Gran¬ 
ville,  O.  4:132. 

Pecten  interstitialis  2  .29. 

Pediastrum  angulosttm  2:115. 
borvanum  2:115. 
ehrenbergii  2:115. 
simplex  2:115. 


Pedicularis  canadensis  7:66. 
lanceolata  7  :66. 

Peltandra  undulata  7:88. 

Peltigera  cornia,  var.  spongiosa 
9-1  :n. 

horizontalis  9-1:13. 
rufescetis  9- 1  :i3_ 

Pennite  i:Ti2. 

Pennyroyal  7:69. 

Penthorum  sedoides  1:32,  7:37. 

Penstemon  laevigatus  7:64. 

Pepper,  Wild  Water  7:73. 

Peppermint  7  :68. 

Periwinkle  7  78. 

Pernopecten  limiformis  2:24. 
n.  sp.  2:15. 

•  shumardianus  2  .'23,  3: 57. 

Pero,  of  opossum  6  77. 

Perofskite  1  :T,3. 

Persimmon  7  78. 

Pes  of  opossum  6  78. 

Phacelia  purshii  7  :6l. 

Phacops  pulchellus  n.  sp.  2:99. 
serratus  n.  sp.  3:126. 

Phaenopora  expansa,  see  Ptilodictya 
expansa  and  Phaenopora  pla- 
typhylla. 
fimbriata  2:161. 
magna  2:159. 
multifida  2:160. 
platyphylla  2:157. 

Phaethonides  immaturus  n.  sp.  4:59. 
lodicnsis  4  159. 
occidental^  n.  sp.  4:57. 
spinosus  11.  sp.  4:58. 

Phalaris  arundinaceae  7  :95. 

Phallus  daemonum  8-1 1 .7. 

Phanerogams  and  Ferns  of  Lick.  Co.. 
O.  7:1. 

Phegopteris  hexagonoptera  7:100. 

Phillipsia  2  -.52. 

aequalis  2  56. 
articulosa  2:54,  56. 
auriculatus  4:54. 
carinata  2  74,  56. 
cliffordi  2:54.  56. 
cliftonensis  2  75,  61. 
colei  2:54.  57. 
consors  n.  sp.  4:53. 
derbiensis  2:54. 
doris  2  154,  62. 
eichwaldi  2  .-54,  57. 

v  a  r.  mucronata 

elliptica  2  70. 
gemmulifera  2:53. 
howi  2  :63. 
in- ignis  2:54,  63. 


28  Bulletin  of  Laboratories 

latispinosa  2  155. 
laticaudata  2:154,  56. 
leei  2:54,  56,  PI.  5- 
lodiensis  2  :57. 
major  2:55,  60. 
meramecensis  2  :5s,  59,  3:28, 
4:54. 

minor  2:54,  57. 
missouriensis  2:55,  59. 
peranulata  2  155. 
praecursor  n.  sp.  3:29,  4:54. 
quadrilimba  2  157. 
rockfordensis  2 154,  62. 
sagamonensis  2:54,  61,  64. 
scabra  2  154,  PI.  3. 
scitula  2  :54,  62. 
serraticaudata  n.  sp.  4:52. 
shumardi  2:54,  58,  69,  see 
P  r  o  e  t  u  s  missouriensis 
3:29,  see  P.  auriculatus 
4=54- 

stevensoni  2  :5s. 
swallovi  2  154,  58,  68,  70. 
tenneseensis  2  :5s. 
trinucleata  2  154,  PI.  3,  n.  sp. 

2  164. 

truncatula  2:33. 
vindobonensis  •  2  -.63. 
diagnosis  of  genus  4:51, 
Philodina  megalotrocha  6  :s8. 

negalotrocha,  see  megalo¬ 
trocha. 
roseola.  6 158. 

Phleum  pratense  7:95. 

Phlogopite  i:Ti2. 

Phlox  divaricata  7  :6o. 

maculata  7  :6o, 
paniculata  7 :6o. 
reptans  7 :6o. 
subulata  7  :6o. 

Phoenix  dactvlifera,  Germination  of 
5:8. 

Pholadella  newberryi  3:85. 

Phryma  leptostachya  1:31,  7:67. 
Phyllopoda,  Metamorphosis  of  1:16. 
Phylloporina  angulata  2:151. 

Physcia  aquila,  var.  detonsa  g-I:i2. 
hispida  9— I  :i3- 
hypolenca  9~I:i2. 
leucomela  9-1  :i2. 
speciosa  9-I  :I2. 

.  stellaris  9-I:i2. 
tribacia  9-I:i2. 

Physical  Laboratory,  Notes  from 
5:16. 

Physics,  Department  of,  Denison 
University  10:84. 

Physalis  pubescens  7:63. 

virginiana  7 163. 

Physocarpus  opulifolius  7:32. 
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Physostegia  virginiana  7  170. 
Phytolaccaceae  7  72. 

Phytolacca  decandra  7:72. 

Picotite  1  :T3. 

Pigeon  Grass  7  194. 

Pignut  7  78. 

Pig-weed  7  72. 

Pilea  pumila  777. 

Pimpernel  7  :6s. 

Pimpinella  integerrima  7:41. 

Pine  7:80. 

Pinite  1  :T3. 

Pink,  Deptford  7:20. 

Pinnatopora  curvata.n.  sp.  4:76. 

intermedia  n.  sp.  4 .74,  PI. 
10. 

minor  n.  sp.  4:77. 

.  simulatrix  n.  sp.  4'75- 

subangulata  n.  sp.  4-76. 
tenuiramosa  4:79. 
vinei  4:77. 

-  whitii  n.  sn.  2-PI.  7. 

youngi  4:78,  (PI.  14  not  PI. 

4)-  / 

Pin  Oak  7  79. 

Pinus  inops  7  :8o. 

rigida  7  :8o. 

Pipilo  erythropthalmus  1 :I3- 
Pipsissewa  7:57. 

Pitch  pine  7 :8o. 

Placodiutn  ferrugineum  9-1:13. 

“  var.  dis¬ 
color  9-1:13. 

Placunopsis  carbonaria  2.T45- 
recticardinalis  2:43. 
Plagioclase  i:Ti7. 

Plantaginaceae  771. 

Plantago  lanceolata  771. 

’  major  771. 

patagonica,  var.  a  r  i  s  t  a  t  a 

7:71. 

virgimca  7  71- 
Plantain  771. 

English  771. 

Great  Indian  7 :53- 
Plantain-leaved  Everlasting  7 :49- 
Plant  distribution,  Licking  Co.,  O. 

7:102. 

Platanaceae  7  77. 

Platanus  occidentals  7 .77. 

Platyceras  bivolve  3:92. 

haliotoides  3'9i- 
hertzeri  3:91- 
lodiense  4:46- 
paralium  3:192. 
sp.  3:92  4-P1  IO- 
vomerum  4-Pl.  7- 
Platyostoma  conrad  1 :97- 

niagarense  I  73.  79- 
Pleochroism  1:134. 
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Pleonast  i  :T3. 

Pleurisy-root  7  78. 

Pleurodictyum  problematicum  3:30, 
3:i32- 

Pleurophorus  2  75. 

immaturus  n.  sp.  ?  2:145. 
subcostatus  2:35. 
tropidophorus  2:35. 

Pleurosigma  spenceri  3:115. 

Pleurotomaria  1  .96. 

inexpectans  1  .'96. 
newportensis  2:21. 

Stella  4:116. 
strigillata  n.  sp.  3:86. 

.  stulta  4-Pl.  7,  4-Pl.  7. 
sulcomarginata  4-Pl.  9. 
textiligera,  4:46. 
vadosa  4-Pl.  7. 

Pleuroxus  1 .37 

denticulatus  6:68,  8-1:5, 

II  :24. 

liamatus  6 :68,  8-1 :6,  II  :25. 
procurous  1 : 37 . 

Ploesoma  lenticulare  gen.  et.  sp.  n. 
i:57- 

Ploima  6 :59. 

Plum,  Wild  Yellow  or  Red,  7:32. 

Poa  annua  7  :97. 

compressa  7  :97. 
flexuosa  7  .9 7. 
pratensis  7 :97. 
serotina  7 '97- 

Pocket  Gopher.  Biological  notes  on 
'  6:18. 

habits  of  6 :20. 

Podophyllum  peltatum  7:15. 

Pogonia  ophioglossoides  7 :82. 
pendula  7 :82. 

Poison  Hemlock  7:41. 

Ivy  7  :28. 

Oak  7  :28. 

Sumach  7 :28. 

Poke  7  72. 

Polk  Milkweed  7  :59. 

Polarizing  microscope,  use  of  1:131. 

Polemoniaceae  7 :6o. 

Polemonium  reptans  7  :6o. 

Polyarthraea  1 148. 

Polyarthra  platyptera  1 :49,  PI.  4. 

Polygalaceae  7 :28. 

Polygala  sanguinea  8-II  .4. 
verticillata  7 :28. 

Polygonaceae  7  72. 

Polygonum  acre  7  73. 

amphibium  7  73. 
arifolium  774. 
aviculare  7  72. 
biflorum  7:85.. 
careyi  773. 
convolvulus  774. 


dumetorum,  var.  scandens 
7  74. 

erectum  773. 
giganteum  7  :8s. 
hartwrightii  7  73. 
hydropiper  7  73. 
hydropiperoides  7  73. 
lapathifolium  773. 

“  var.  incarna- 

turn  7:73. 
muhlenbergii  7  73. 
orientale  7  73. 
pennsylvanicum  7  73. 
persicaria  7  73. 
sagittatum  7  74 
virginianum  7  74. 

Polymnia  canadensis  7  :d9. 
Polyphemopsis  inornata  2:20. 

'  melanoides  2  :20. 

Polypodium  vulgare  7  :99. 

Polypora  fastuosa  2:82. 
gracilis  473. 
impressa  n.  sp.  4:72. 
radialis  474. 

Pond  Lily,  Yellow  7:15. 

Pons  of  Arctomys.  nucleus  of  5 :63- 
Pontederiaceae  7  :87. 

Pontederia  cordata  7  :87. 

Poplar,  White  7  79. 

Poppy  7:16. 

Populus  alba  779. 

balsamifera,  var.  candicans 
7 :8o. 

grandidentata  7  :8o. 
monilifera  7  :8o. 
tremuloides  7 :8o. 

Porcupine.  Biological  notes  on  6:23. 
habits  of  6  -.24. 

Porphyry  at  Dog  River  2:127. 
Portulaca  oleracae  7  :22. 
Portulacaceae  7  22. 

Posidonomya  fracta  2  :43. 

fragilis  n.  sp.  3:59. 
Potamogeton  natans  7  :go. 
pectinatus  7  :90. 

Potassium,  crystal  system  of  1  :t29. 

detection  of  in  rocks  1:130. 
Fluo-silicate  of  1:129. 
Potato-vine,  Wild  7 :62. 

Potentilla  argentea  7  74. 
canadensis  7:34. 

“  var.  simplex 
7:34. 

norvegica  7  74. 
palustris  7  74. 

Pot  holes  o-I:i6. 

Pouched  Rat,  Biological  notes  on 
6:18. 

Praecommissura  of  opossum  6:82. 
Prairie  Willow  7  79. 
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Prasopora  parmula  n.  sp.  2:170. 
Prenanthes  altissima  7 :54. 
crepidinea  8-11:4. 

Preglacial  drainage  in  Big  Sandy 
Valley  9-11:26. 
in  California  Valley,  O. 

,  9-11:27- 

features  of  Southern  Ohio 
.  9-n  -.27. 

in  Flat  Woods  Valley 

in  Kinniconick  9-11:29- 
in  Tygart  s  Creek  9-II  :29. 
of  Muskingum  8-II 147, 

“  :$9- 

of  Ohio  9-I  :is,  25. 
of  Ohio,  Cont.  to  know¬ 
ledge  of  8-11:35. 
of  Symmes  Creek  9-II  :28. 
of  Salt  Creek  9-11:28. 
of  Tuscarawas  8-11:47. 
and  recent  Drainage  Chan¬ 
nels  in  Ross  Co.,  O.  9- 
.I:i5,  25. 

evidence  of  a  buried  channel 
in  N.  W.  Ohio  8-II  :s6. 
Muskingum,  course  of  8- 
II:4I. 

drainage  relation  of  to  the 
state  8-11:51. 

Preglacial  tributary  to  Paint  Creek 
and  its  relations  to  the 
Beech  Flats  of  Pike  Co., 

O.  9-1 :25. 

vallev  in  Fairfield  Co.,  O. 
9-II  :33- 

vallev  of  Licking  River 
8— II  :44. 

Prickly  Ash  7:25. 

Lettuce  7:54. 

Primulaceae  7 :57. 

Prince’s  Feather  7 :73. 

Pine  7  =57. 

Prismopora  sereata  2:75. 
Prosencephalon  5:81. 

Procyon  lotor,  effect  of  electrical 
stimulation  on  brain  of 

5:38. 

Productus  aequicostatus,  see  P.  cora 
arcuatus  3:31. 
calhounianus.  see  P.  cora 
concentricus  3:33. 
cora  2:47. 
costatus  a  >49. 
duplicostatus  4:21. 
flemingi,  var.  burlingtonen- 
sis  3:32. 

flemmgii,  see  P.  cora. 
gracilis  3:34. 

konnickeanus,  see  P.  cora. 


of  Denison  University. 

lachrymosus,  var.  stigmar- 
ius  3:34. 

laevicostus,  see  P.  cora. 
longispinus  2:15,  48. 
muricatus  3:15,  49. 
nebra  scensis  2:15,  49,  3:31. 
newberryi  4:20. 
newberryi,  var.  annosus.  var. 
n.  4:20. 

nodocostatus  n.  sp.  4:23,  PI. 
3 

parvus  4-P1-  II. 
pratteniansus,  see  P.  cora. 
punctatus  2:48. 
raricostatus  n.  sp.  4:19. 
rushvillensis  n.  sp.  4:22. 
semireticulatus  3 131,  see  P. 
cora. 

(Productella)  shumardianus 
3:32 

shumardiana,  see  P.  concen¬ 
tricus  3:33. 

subaculeatus,  see  P.  shumar¬ 
dianus  3:32. 
sp.  a-Pl.  2. 

(Productella)  speciosus  3:34 
key  to  genus  4:15. 

Proetidae  3  :52. 

Proetus  2  :53. 

auriculatus,  see  Phillipsia' 
auriculatus  4: 54. 
determinatus  n.  sp.  2:91. 
ellipticus  2  :53. 
haldermani  (?)  4:55. 
laevis  3  :53- 
minutus  n.  sp.  4:56. 
missouriensis,  see  Phillip¬ 
sia  shumardi  3 : 29 . 
missouriensis,  see  Philip— 
sia  auriculatus  4:54. 
praecursos,  see  Phillipsia 
praecursos  4:54. 
sp.  2:92. 

diagnosis  of  genus  4:51. 
Projection,  electrical  couple  for  5:20. 
Promacra  truncatus  n.  sp.  3:60. 
Prosencephalon  of  Erethizon  6 :28. 

of  Geomys  6:31. 

Protobasite  1  :T  10. 

Prothyris  3 : 32 . 

(cf.  elegans)  2:32. 
meeki  3:66  PI.  8. 
Protoschizodus.  see  Schizodus. 
Protozoa  of  Flint  Ridge,  O.  a  :50. 
Prunus  americana  7:32. 
serotina  7:32. 
virginiana  7 :32. 

Pseudocol  A.  9-II  :3i. 

Pseudomonotus  radialis  2:145. 
Psoralea  onobrychis  7 .29,  8— II  :4- 
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Ptelea  trifoliata  1:29,  7:25. 

Pterinea  1  .-91. 

brisa  1:91,  2:104. 

Pterinopecten  ashlandensis  n.  sp.  4:33. 

cariniferus  n.  sp.  3:58,  4:33. 
laetus  4:114. 

Pteris  aquilina  7:99. 

Ptero-carya  caucasia  1:30. 

Pnyodina  1 :59. 

*  clypeata  1 :6o. 

complanata  1 :6o. 
elliptica  1 :6o 
patina  1:59,  6:63. 

Pteronites  obliquus  n.  sp.  3:58. 

Ptilodictya  bipunctata.  see  Phaeno- 
pora  platyphylla  2:157. 
platyphylla.  see  Phaenopora 
platyphylla  2:157. 
carbonaria,  see  Cystodictya 
carbonaria 
expansa  2:135. 
fimbriata.  see  Phaenopora 
fimbriata  2:161. 
sereata,  sec  Prismopora  ser- 
eata  2:75. 


Quarries.  Allen’s  1  -.74. 

Carrollton  Pike  1 :70. 
Centreville  1 174. 

Dayton  1 :7,v 
Eaton  Pike  1 :66.  70. 

Fair  Haven  1 :75- 
Fauver’s  1 :75. 

Huffman’s  1 .73. 

Newark  6:13. 

Soldiers’  Home.  Dayton,  O. 

1 :66.  70. 

Stolz’s  1 :67. 


Rabbit,  Cerebellum  of  5 :45- 

Streda’s  work  on  the  brain 
of  5:41. 

Rat,  Streda’s  work  on  the  brain  of 

5:41- 

Raccoon,  electrical  stimulation  of 
central  nervous  system  of 
5:38.  .  . 

Raccoon  Creek,  description  of 

8-11:36. 

Radix  pedis  lateralis  of  opossum 

6:79- 

“  mesalis  of  opossum  6 : 79 . 
Ragweed  7 :50. 

Rainfall  of  Licking  Co.,  O.  7 :6. 
Ralston’s  river  9  .20. 

Ramalina  calicaris.  var.  fastigiata 

9-I  :i2. 

Ranunculaceae  7:11. 


sp.,  see  Phaenorpora  multi- 
fida  2:160. 

Ptilopora  paupera  4:74. 

Pumatopora  whitii  n.  sp.  2 187. 
Purinton,  D.  B.  10:5,  70. 

Purslane  7  :22. 

Speedwell  7  :6$. 

Putty-root  7:81. 

Pycnanthemum  incanum  7 :68. 

lanceolatum  7 :68.  . 

linifolium  7  :68. 
muticum  7 :68. 

Pyrenula  nitida  9-I:i4- 
Pyrite  1  :T  I. 

Pyrola  elliptica  7  :57. 

rotundifolia  7:5 7. 

Pyrope  1  :T2. 

Pyrrhotite  i:Ti. 

Pyrus  angustifolia  7  :35. 
arbutifolia  7  :35. 

var.  melanocarpa 

7=35- 

coronaria  7  :35- 
malus  5:10,  7:35. 


Swartzbatigh’s  1 :68. 

Quartz,  1  :T6 

Queen-of-the-Prairie  7  :32. 

Quercus  alba  7  :y8. 

bicolor  7  178. 
coccinea  7  : 78 ,  8-II 

var  tinctora  7:78 
imbricata  8-1 1 :5. 
macrocarpa  7  .7 8. 
pal  ust  ris  7:79. 
primus  7:78. 
rubra  7 :78. 

Ranunculus  abortivus  7:12. 
acris  7:13. 
ambigens  7:12. 
aquatilis,  var.  trichophyllus 
7:12. 

circinatus  7:12. 
pennsylvanicus  7:13. 
recurvatus  7:13. 
sceleratus  7:12.  • 
septentrionalis  7:13. 
Raphanus  sativus  7  :19. 

Raphistoma  1 :9s. 

affinis  n.  sp.  1:95. 

Rapids  Forge  9-I.17. 

Raspberry.  Rlack  7 :32. 

Wild  Red  7  .32. 

Rat.  cerebellum  of  5:45. 
Rattlesnake  Creek  9-1:16. 

Fork  9-I  :i6. 
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-weed  7:54. 

-grass  7:97. 

Rattulus  tigris  6:60. 

Red  Ash  7  :s8. 

Redbud  7:31 
Red  Cedar  7  :8o. 

Clover  7 128. 

Maple  7  :27. 

Mulberry  7  :76. 

Oak  7:78. 

Redtop  7:95. 

Tall  7  :g6. 

Reed’s  Hill,  O.,  Clinton  Group  of 

3:10. 

Resedaceae  7:19. 

Reseda  luteola  7:19. 

Retepora  angulata  1 :72,  see  Phyllo- 
porina  angulata. 
Rhabdomesontidae  2:71. 

Rhamnaceae  7 :26. 

Rhamnus  lanceolata  7  :26. 

Rhinalis  of  Erethizon  6  .28. 

“  Geomys6:3i. 

Rhinencephalon  of  Erethizon  6:27. 
of  Geomys  6:31. 
of  opossum  6:76. 

Rhinopora  frondosa,  see  R.  verrucosa 
2 : 1 66. 

venosa,  see  R.  verrucosa 

2:166. 

verrucosa  2:166. 

Rhizota  6:58.  , 

Rhombopora  2:71. 

confluerts  4:9/. 
incrassata  4:80. 
lepidodendroidea  2  .73. 
multipora  n.  sp.  2  : 72 ,  87. 
ohioensis  n.  sp.  4:90. 
sp.  2:74. 

Rhus  copallina  7:28. 
glabra  7  :28. 

»•  toxicodendron  7 :28. 

venenata  7 :28. 

Rhynchonella  1 :90. 

contracta  3:39,  4- -3 
marshallensis  3:40,  4:23. 
neglecta  1 :78. 
sageriana  3 :39,  PI.  2. 
sappho  3:40. 
scobina  1 :76,  78,  90. 
sp.  3-PI  7.  4-23- 
,  subcuneata  J.  J9- 
Key  to  genus  4:16. 

Rhynchospira  ashle'ndensis  n.  sp.  4:25- 
Rhynchospora  alba  7:91. 
glomerata  7:91. 

Ribes  cynosbati  7 : 37 .  , 

floridum  7  .37. 

Ribgrass  7:71. 


of  Denison  University. 

Richards,  G.  R.  Lithological  notes  on 
contact  phenomena  in  S. 
C.  4:5. 

Richweed  7  :68,  77. 

Rinodina  sophodes,  var.  exigua  9- 
I  :i3- 

Ripidolite  1  :Ti2. 

Robinia  pseudacacia  1 :30,  7  .29. 

Rock  sections,  mounting  1:125. 

preparation  of  1 :12I. 

Rocks  of  Michipicoten  Bay  2  :125. 
Rocky  Fork  9-I  :  1 5,  16,  17. 

Creek,  description  of  8— II  :43. 
Rodent  brain.  General  description  of 
5  40. 

Studies  in  topography  of 

6  :26. 

Rodents,  Central  nervous  system  of 

5  =35- 

Comparison  of  brain  with 
marsupials  5 :40. 

Rosaceae  7 :32. 

Rosa  canina  7  135. 

Carolina  7  :34. 
humulis  7  :34. 
rubiginosa  7  :35- 
setigera  7:34. 

Rose,  Climbing  7 :34. 

Ross  Co.,  O.,  Preglacial  and  recent 
drainage  channels  in 

9-1 :15>  25. 

Rotala  ramosior  7  138. 

Rotifer  vulgaris  6:58. 

Rotifera,  Cladocera  Copepoda  Ostra- 
coda  of  Cincinnati,  Ohio, 
Notes  on  6:57. 

Rotifers  of  America  1 :43,  62. 

Notes  on  American  1:43. 
Rubellane  i:Ti2. 

Rubiaceae  7  145. 

Rubus  1 :30. 

canadensis  7 :33. 
occidentalis  7:32. 
strigosus  7  : 32 . 
villosus  7 :33. 

Rudbeckia  fulgida  7 :50. 
hirta  7 :50. 
laciniata  7  '.50. 

Rue  Anemone  7:12. 

Ruellia  ciliosa  1:31.  7:67. 

strepens  7  .67. 

Rumex  acetosella  7 :72. 

altissimus  7  :72. 
britannica  7  : 72 . 
crispus  7 : 72 . 
obtusifolius  7  72. 

•  verticillatus  7 .72. 

Rushville.  O..  Section  at  3:22. 

Geological  section  4:102. 


_ 
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Rush  Creek,  description  of  9-II:  Rutaceae  7 125. 

33-35-  Rutile  1 : 1 4. 


S 

Sabbatia  angularis  7  :59. 

Sagenite  1  :T4: 

Sagittaria  variabilis  7  :8y. 

variabilis  var.  angustifolia 

7:89. 

“  “  gracilis  7  :89. 

“  “  latifolia  7 :8g. 

“  “  obtusa  7 :8g. 

heterophylla,  var.  angustifolia 

7:89. 

“  “  rigida  7  189. 

St.  John’s-wort  7  :23. 

Salicaceae  7  79. 

Salite  1  :T  14. 

Salix  alba.  var.  vitellina  7:79. 
cordata  7  :79. 
discolor  5:10,  7  79. 
fragilis  7  '.79. 
humilis  7  79. 
longi  folia  7 :79. 
nigra  7  79. 
purpurea  7  79. 
sp.  5:10. 

Salpina  x  72. 

affinis  n.  sp.  7:52. 
brevispina  6 :6o. 
mpcronata  1:52,  6:60. 

Salt  Creek.  Preglacial  drainage  in 

9-1 1 :28. 

Sambucus  canadensis  1:30.  7:43. 

Samolus  valerandi,  var.  americanus 

7:57- 

Sandstone  9-1 :2o. 

Waverly  9-1 :2i. 

Sandwort.  Thyme-leaved  7:21. 

Sanguinaria  canadensis  7:16. 

Sanguinolites  aeolus  3:70. 

amygdalinus  3  :6g. 
contractus  3:69 
flavius  3:69. 
marshallensis  3:67. 
michigancnsis  3.70. 
naiadiformis  3.77. 
nobilis,  see  Allorisma  nobilis 
3  71 

obliquus  370. 

rigida,  see  S.  transversus 

3:68. 

senilis  n.  sp.  3 :66. 
transversus  3 :68. 
unioniformis  3:67. 

Sanicula  marylandica  7 .42.  > 

var.  canadenste 
7:42. 


Santalaceae  7  75. 

Sapindaceae  7  127. 

Saponaria  officinalis  7:21. 

Sarsaparilla  7:42. 

Sassafras  officinalis  7  74. 

Sault  Ste.  Marie  1 :5. 

Saxifragaceae  7  76. 

Saxifraga  pennsylvanica  7  76. 

-  virginiensis  7  76. 

Saxifrage.  Swamp  7  76. 

Scale  divider  5  :20. 

Scapholeberis  mucronata  6:67,  8-1  7. 
Scapolite  1  :Ts. 

Scaridium  longicaudum  6  :6o. 

Scqrlet  Oak  7  78. 

Scenedesmus  polymorphic  2:115. 

quadneauda  2:115. 
Scheuchzeria  palustris  8—1 1 
Schist.  Chloritic  2:126. 

near  Pacolet  Mills  S.  C.  4:8. 
Schizodus  affinis  sp.  (?)  n.  2:41. 
ampins  2:41,  43. 
chcmungensis,  var.  aequalis 

3:64- 

cuneatus  2:41,  42. 
cuneus  3:65. 
curtis  2:41,  42,  2  :i45. 
harlamensis  n.  sp.  4:117. 
medinaensis  3:65. 
newarkensis  n.  sp.  3:64,  4:36. 
occidentals  2  141. 
palaeoneiliformis  n.  sp.  3:96, 
4-PI  6. 

perclegans  2:41. 
prolongatus  n.  sp.  4:36. 
quadrangularis  4-Pl.  6. 

(?)  spellmani  n.  sp.  2:42. 
subcircularis  n.  sp.  2:41, 
e:t45- 

triangularis  4:116. 
wheeleri  2:42. 

Scientific  publications  10:41. 

terms.  Pronunciation  of, 
Latin  and  Greek  4:161. 
Scioto  Basin,  abnormal  drainage  in 

9-ri  :20. 

River  9-I  :i5. 

character  of  its  upper 
and  lower  portion 

8-II :53- 

Valley,  relation  to  Ohio  Val¬ 
ley  9— II  :25. 

Sciotoville.  O..  geological  section 

near  4:102. 

Scirpus  atrovirens  7:91. 


Sanidine  x:Ti3. 


•r.  - " 
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fiuviatilis  7:91. 
lacustris  7:91. 
polyphyllus  7:91. 
pungens  7:91. 

Scouring-rush  7  :gg. 

Scrophulariaceae  7  :63. 

Scrophularia  nodosa  1:31. 

“  var.  marylandica 
7:64. 

Scrub  Pine  7  :8o. 

Scutellaria  canescens  7 :6g. 
galericulata  7 :70. 
lateriflora  7 :6g. 
nervosa  7  :70. 
pilosa  7  : 70 . 

•  saxatilis  7:69. 
versicolor  7  .'69. 

Sections  of  rocks  1:121. 

grinding  of  in  Lithology 

1  -.125. 

mounting  of  in 

1  :i25. 

Sedum  ternatum  7  :37- 
Seed-box  7  :38. 

Self-heal  7 :70. 

Senecio  aureus  7  :53- 

“  var.  balsamitae  7 .53. 
“  “  obovatus  7:53. 

lobatus  7  :53- 
Sensitive-fern  7:101. 

-plant  7:31. 

Senna,  Wild  7:31.. 

Septopora  biserialis  2  :87. 

■“  var.  gracilis  2:80. 
Sericite  i:Ti2. 

Seriocarpus  conyzoides  7:47. 
Serpentine  i:Ti9. 

Service-berry  7  :36. 

Setaris  glauca  7  :94. 

verticellata  7 :94- 
viridis  7  :94- 

Seymeria  macrophylla  7 :65. 
Shad-bush  7:36. 

Shale,  Bedford  4:108. 

exposure  of  at  Cent.  Col.  O. 

5:25. 

Berea  4:107. 

exposure  at  Moot’s 

Run,  O.  5:26. 
Cleveland  4  :t  10. 

Cuyahoga  in  Ohio  4:103, 

.  5 :3° 
Erie,  fossils  of  4:110. 

Waverly.  exposure  of  at 
Newark,  O.  5 .26. 
Waverly  of  Ohio  4:107.  • 
Sheep-berry  7:44. 

Sheen  Sorrel  7 :72. 

Shell-bark  7 78. 

Shepardson,  Geo.  10:40. 


Shepherd’ s-purse  7:19- 
Shin-leaf  7 :57- 
Showy  Orchid  7:82. 

Schults’  Mt.,  O.  9-1 :30. 

Sickle-pod  7:17. 

Sicyos  angulatus  7  -.39. 

Sida  crystallina  6  :6o. 

Siderite  i:T7- 
Silene  antirrhina  7:21. 
armeria  7:21. 
stellata  7:21,  8-11:3. 
virginica  7:21. 

Sillimanite  1  :T9. 

Silphium  perfoliatum  7 :50. 
trifoliatum  7:50. 

Silurian,  exposures  at  Dayton,  O. 
1 :66. 

Simocephalus  americanus,  see  ser- 
rulatus. 

serrulatus  8-11:23. 
vetulus  6 :67,  8-1 : 4 . 

Sinking  Springs,  O.  9-1 :30- 
Sisymbrium  officinale  1:3!*  5:I0> 
7:i8. 

Sisyrinchium  angustifolium  7:83. 

cicutaefolium  7:41. 

Skull,  of  Erethizon  6:27. 

Slate,  Chloritic  2:125. 

Slippery  Elm  7:76. 

Smaragdite  i:Ti5. 

Smartweed  7:73. 

Smilacina  racemosa  7  :85. 

Smilax  bona-nox  7  :84- 
ecirrhata  7  ’.84. 
glauca  7  :o4. 
herbacea  7:84. 
hispida  7  :84- 

rotundifolia,  var.  quadran- 
gularis  7 :84- 
Snake-root  7 :46. 

Sneeze-weed  7 :52. 

Soapstone,  near  Pacolet  Mills,  S.  C. 
4:8. 

Soapwort  7:21. 

Sodalite  i:T2. 

Sodium,  crystal  system 'of  1:129. 

detection  of  in  rocks  1:130. 
fluor-silicate  of  1:129. 
Soft-rush  7 187. 

Solanaceae  1 :29,  34,  7  ;63- 
Solanum  dulcamara  7:63. 
nigrum  7 :63. 

Soldiers'  Home  Quarries  1 :66. 

Solea  concolor  7 :20. 

Solen  (?)  sp.  (?)  2:38. 

Soleniscus.  see  Macrocheilus. 
fusiformis  2:147. 
medialis  2:147. 
planus  2:147. 

Solenomya  2 :2g. 
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(?)  anodontoides  2:29. 

(  ?)  cuyahogensis  n.  sp. 
4:ii5- 

(?)meekiana  n.  sp.  2:30. 
radiata  2  130. 
subradiata  n.  sp.  2:30. 
Solidago  bicolor  7  .47. 

“  var.  concolor  7  ‘.47. 
caesia  7 : 47 . 
canadensis  7 .47. 
lanceolata  7  '.47. 
latifolia  7  : 47 . 
ncmoralis  7:47. 
serotina  7  147. 

var.  gigantea  7 147. 
•  patula  7:47. 
rugosa  7 :47. 
uliginosa  7  :47,  8— II 14. 
Solomon’s-seal  7  :8s. 

Sonchus  asper  7 :55. 

oleraceus  7  :S5. 

South  Carolina,  Lithological  notes 
on  contact  phenomena  in 
4:5- 

South  Fork  Licking  River,  descrip¬ 
tion  of  8-II 137. 

Spanish  Needles  7:52. 

Sparganium  eurycarpum  7  :88. 

simplex,  var.  androcladum 
7:88. 

Spathella  ventricosa  4:3/. 

Spearmint  7 :68. 

Spearwort  7:12. 

Specular  iron  1  :T8. 

Specularia  perfoliata  7:55. 

Speedwell  7:65. 

Sphaerozosma  filiforme  2:116,, 
Sphaerexochus  mirus  3:121. 
Sphenotus,  see  Sanguinolites  3:69. 
contractus  3:69.  4:31. 
flavius  3:69. 
trans versus  3:69.- 
Spice-bush  7  74. 

Spiderwort  7  187. 

Spikenard  7  :42. 

False  7  185. 

Spinel  1  :T3. 

Spirea  aruncus  7 132. 
lobata  7  :32. 
salicifolia  7:32. 

Spiranthes  gracilis  7:87. 

Spirifer  biplicatus  3 :45,  4:25. 
camerata  2:45. 
capox,  sec  Syringothyris 
cuspidatus  3:41. 
carteri  2:12.  sec  Syringothy¬ 
ris  cuspidatus. 

cuspidatus,  see  Syringothyris 
cuspidatus  3:41. 
deltoideus  n.  sp.  4:27. 


disjunctus  4-Pl.  3. 
glaber  4-Pl.  11. 
hannibalensis,  see  Syrin¬ 
gothyris  cuspidatus  3:41. 
( ?)  hirtus  3:47,  4-Pl.  10. 
increl>escens  4-Pl.  II. 
keokuk  4:114. 
marionensis  3:43,  4:26. 
sp.  3:46. 

striata  (?)  2-PI.  2. 
striatiformis  3:44,  4-Pl.  2. 
tenuspinatus  n.  sp.  4:27. 
textus,  see  Syringothyris 
cuspidatus  3:41. 
winchelli  n.  sp.  3:46. 

Spirifera  camerata  2:45. 
lineata  2:46. 
opima  2:44. 
planoconvexa  2:46. 
sp.  (?)  2:46. 
urii  2  146. 

Spiriferina  depressa  n.  sp.  3:47. 
octoplicata  3-Pl.  7. 
solidirostris  3:47. 

Spirifers  of  the  L.  marionensis  group 

_  .  3  -42. 

Spirodela  polyrrhiza  7  :8«> 

Spirometer.  A  simple  5:14. 

Spirophyton  2:11. 

Spirogyra  adnata  4:132. 
dubia  4:132. 
flu viatilis  4:132. 
herricki  n.  sp.  4:132. 
insignis  2:115. 
weberi  2:115. 

Spirostomun  teres  i-PI.  10. 

Splenialis  of  opossum  6 .76. 

Spring  Beauty  7  :22. 

Cress  7:17. 

Squamella  1 154. 

bractea  1 :54,  PI.  4. 

Squaw-root  7:66. 

Squirrel-corn  7:16. 

Stachys  aspera  7:71. 

var.  glabra  7:71. 
cordata  7:71. 
palustris  7:70. 

Staphylea  trifolia  7:28. 

Star-of-Betlilehem  7:84. 

Starry  Campion  7:21. 

Star-grass  7  183. 

Staurastrum  anatinum  2  : 1 1 6. 
inconspicuum  2:116. 
polymorphum  2:116. 
pseudopachyrhynchum 
2  :i  16. 

Staurolite  1  :Tq. 

Steatite,  near  Pacolet  Mills,  S.  C. 

„  4:9' 

Steironema  ciliatum  7:57. 
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Stellaria  longifolia  7 122. 

media  5  :10,  7:22. 
pubera  7  :22. 

Stenanthium  robustum  7  :86. 

Stenopora  carbonaria  2:85. 

ohioensis  n.  sp.  2:85. 
sp.  undet.  4:92. 

Stephanops  1 :54. 

cirratus  1 :55. 
lamelleris  1 :55. 
longispinatus  1 :55- 
muticus  1:54. 
ovalis  1  :S5. 
tridentatus  1 155. 

Stevenson,  Prof.  J.  J.  g-1 :6,  10:62, 

'  70>  .  , 
Science  as  an  educational 

factor  10:71-82. 

Sticta  amplissima  9-1:13. 

pulmonaria  9-1:13. 

Stictopora  bifurcata,  see  Pachydic- 
taya  bifurcata  2:163. 
compressa,  see  Phaenopora 
magna  2  : 1 59. 

magna,  see  Phaenopora 
magna  2:159. 
striata  5:95. 

van  clevii,  see  Phaenopora 
fimbricata  2:161. 

Stieda,  Citation  on  Rodent  Brains 
6:31. 

Stilbite  i:Ti9. 

Sitchwort  7 .22. 

Stonecrop  7  : 37 . 

Stonewort  7  :68. 

Storksbill  7  :25- 
Strawberry  7  :33. 

Streblotrypa  amplexa  n.  sp.  4:86. 
denticulata  n.  sp.  4:88. 
gracilis  n.  sp.  3-57- 
hertzeri  n.  sp.  4:$5- 
major  4:84. 
media  n.  sp.  3:56. 
multiporata  n.  sp.  4^7. 
obliqua  n.  sp.  4:85. 
regularis  n.  sp.  4:88. 
squama  n.  sp.  3'57- 
striata  n.  sp.  4:87. 

Streblopteria  sp.  4-Pl.  5. 

tenuilineata  2  :28. 

T 

‘Taeniodictya  interpolata  n.  sp.  4:80. 
Talc  1  :Ti2. 

Tamarack  7:80. 

Tanacetum  vulgare  7 :52- 

“  var.  crisputn  7:52. 

Tansy  7:52. 

Taraxacum  officinale  5:10.  7:54- 
Tear-thumb  7:74. 


Streptorynchus  tenuis  2:105. 
Striatum  of  Geomys  and  Erethizon 
6 :39- 

Stricklandinia  (  ?)  subquadrata  n.  sp. 
2: 49 ■ 

Strombodes  pygamaeus  3:120. 

Strong,  O.  S.  10:17,  54. 

Strophomena  1 179. 

englypha,  see  S.  patenta 
2  :i05. 

patenta  1 179,  2:105. 
rhomboidalis  1 :79,  4-Pl.  9. 
Strophostyles  angulosa  7:31. 
Strophostylus  1 196. 

cyclostomus  1:96. 

Sub-carboniferous  of  Lick.  Co.,  O. 

3:13. 

Sugar-berry  7  170. 

Sugar  Grove,  O.,  drainage  near 
9-11:33- 
Sugar  Maple  7 : 27 . 

Sumach  7 :28. 

Summer  Grape  7  .2 7. 

Sundew  7:37. 

Sundrop  7  :39- 
Sunflower  7  :50. 

Superposition  of  leaf  buds  1 :29. 
Swamp  Dock  7  -.72. 

Oak  7:79. 

Thistle  7:53. 

Sweetbriar  7  :35- 
Sweet  Cicely  7  : 42 . 

Clover  7  :29. 

Flag  7 :88. 

William  7:21. 

“  wild  7 :6o. 
Viburnum  7  144. 

Sycamore  7  .77. 

Symmes  Creek,  Abandoned  drainage 
near  9-II  :20. 

Preglacial  drainage  of 
9-II  :28. 

Symphoricarpus  vulgaris  7 144. 
Symplocarpus  foetidus  5:10,  7:88. 
Synocladia  biserialis,  se(  Septopora 
biserialis,  var.  gracilis 
2:80.  . 

Syringotheris  cuspidatus  3:41. 

typa,  see  S.  cuspidatus. 


Teases  Valley,  Rock  floor  of  9-11:19. 
Teasel  7 :46 
Tecotna  radicans  7  :66 
Temperature  of  Lick.  Co.,  O  7 :6. 
Tephrosia  virginiana  7  129. 
Terebratula  3 :48. 

inconstans  ti.  sp  4 :*4- 
Tertiary  Ohio  River  8-ll:6t. 
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Teucrium  canadense  i  :3i,  7:6 7. 

Thalami  of  Erethizon  6:29. 

Thalamus  of  Didelphys  5 :77. 

Thalictrum  dioicum  1:28,  7:12. 
polygamum  7:12. 
purpurascens  7:12. 

Thaspium  aureum  7:40,  8-11:4. 

var.  trifoliatum 

7:40,  8-1 1 14. 

barbinode  7  :40. 

Theloschistes  concolor  9-I  :i2. 

Thelypodium  pinwatifidum  7:18. 

Thimbleberry  7 :32. 

Thistle,  Canada  7  :54. 

•  Common  7  :53- 

Thoulet’s  Method  1:123. 

Thresher,  Albert  10  :62,  70. 

Thrush,  Brown  1:13. 

Thymelaeaceae  7  :75- 

Tiedmannia  rigida  7  :40. 

Tight,  W.  G.  10:19,  32,  39,  40,  41, 
Biog.  32. 

A  convenient  injecting  appa¬ 
ratus  5:11. 

A  specimen  of  Hesperophona 
vespertina  5 :22. 

A  simple  spirometer  5:14. 
sec  Herrick,  C.  L.  5 :3s. 
Contribution  to  a  knowledge 
of  preglacial  drainage  of 
Ohio  8  II  :3s. 

Drainage  features  of  south¬ 
ern  Ohio  9-II  :22. 

(et.  al.)  Geology  and  Lithol¬ 
ogy  of  Michipicoten  Bay, 
2:119. 

Lantern  slides  without  a 
negative  8-1 :49- 
Note  on  a  peculiar  habit  of 
fr>‘sh  water  hydra  4:131. 
Notes  from  Botanical  Lab¬ 
oratory  8-II  :7. 

,  Preglacial  tributary  to  Paint 
Creek  9-I':25. 

Preglacial  valley  in  Fairfield 
Co.,  O  9-11:33- 
Some  observations  on  the 
crushing  effects  of  glacial 
ice  sheet  6:12 

Tiliaceie  7  :24. 

Tilia  americana  7:24. 

Till,  glacial  9-I  :i32. 

Timothy  7  :95- 

Titanic  iron  1  :Ti. 

Titanite  i:Ti2. 

Toad  Flax  7:64. 

Toboso,  O.,  Gorge  of  Licking  River 
8-IL38. 

Todd’s  Fork,  Clinton  exposure  at 

3:11. 


Toothwort  7:17. 

Toothache  Tree  7:25. 

Topography  and  present  drainage  of 
Lick.  Co.,  O.  8-IL36. 
Touch-me-not  7  :25. 

Tourmaline  1  :T8. 

Tower  Mustard  7:17. 

Tradescantia  virginica  7  :8 7. 

Trap  9-1 128. 

Tree-of-heaven  7:26. 

Trefoil  7  :25. 

Tremolite  i:Tis. 

Tridymite  1  :T6. 

Trifolium  1:34. 

hybridum  7  \2Q. 
pratense  7  :28. 
procumbens  7  :2g. 
repens  7  :29. 

•  stolopiferum  7  :28. 

Trigeminis  of  Arctomys,  Bladder 
cells  of  5:61. 
motor  nuclei  of  5 :62. 
Trillium  cernuum  7:86. 
erecttim  7 :86. 
grandiflorum  7  :86. 
sessile  7 :86. 

Trilobite,  A  Waverly  2 :69. 

Triodea  cupea  7:96. 

Triosteum  perfoliatum  7:44. 

Triplesia  1 :89. 

ortoni  1 :8g. 

( ?)  triplesiana  n.  sp.  1:89. 
Trochonema  1 194. 

nana  n.  sp.  1:94. 
Trumpet-creeper  7:66. 

Honeysuckle  7  :44- 
-weed  7 :46. 

Tsuga  canadensis  7:80. 

Tulip-tree  7:14. 

Tumbleweed  7:72. 

Tupelo  7:43. 

Turkey  creek.  O.,  Description  of 
9-11 :34- 

Turk’s-cap-lilv  7:86. 

Turner,  C.  H.  Notes  on  Cladocera 
Copepoda,  Ostracoda  and 
Rotifera  of  Cincinnati,  O. 

6  :?7. 

Additional  notes  on  same 

8-1  :3. 

Notes  on  American  ostra¬ 
coda  8-11:13. 

Twin-leaf  7:15. 

Twinning  phenomena  1  :t33. 

Tygart’s  creek,  preglacial  drainage 
in  9-II  :29. 

Typhaceae  7:88. 

Typha  latifolia  7 :88. 
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U 

Ulmus  atnericana  5:10,  7:76. 
fulva  1:35,  7:76. 
racemosa  7:75. 

Ulrich.  E.  O.  Bryozoa  of  the  Wav- 
erly  Group  of  Ohio  with 
descriptions  of  new  spe¬ 
cies  4:63. 

Umbelliferae  7:40. 


Uralite  i:Ti6. 

Urticaceae  7:76. 

Urtica  canadensis  7:77. 
gracilis  7  77. 

Usnea  barbata,  var.  florida  9-1  :i2. 
Utricularia  minor  7 :66. 

Uvularia  grandiflora  7:85. 
perfoliata  7  185. 


V 

Vaccinium  corymbosttm  7:56. 
macrocarpon  7:56. 
stamineum  7:56. 
vacillans  7  :s6. 

Valerianaceae  7 :46. 
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Plants  Poisonous  to  Livestock 

Found  on  Southwestern  Ranges 

W.  W.  STOCKBEROEJR  AND  W.  W.  EGOL.B9TON, 

Bureau  of  Plant  Industry.  U.  S.  Department  of  Agriculture. 


THE  LOSSES  to  the  livestock  indus¬ 
try  in  the  United  States  caused  by 
range  animals  feeding  on  poison¬ 
ous  plants  amount  to  several  mil¬ 
lion  dollars  each  year.  These  losses 
will  no  doubt .  increase  as  the  area  of 
stock  ranges  grows  smaller  and  over- 
grazing  becomes  more  common,  unless 
more  stockmen  learn  to  know  the  plants 
which  cause  the  heaviest  losses  and  use 
greater  care  in  handling  their  animals 
^  on  the  range.  In  view  of  the  large  num¬ 
ber  of  recognized  poisonous  plants  it  is 
not  surprising  that  busy  stockmen  and 
farmers  often  lack  interest  in  the  task  of 
learning  to  distinguish  all  the  different 
kinds  of  plants  which  are  known  to  be 
more  or  less  harmful  to  livestock.  For¬ 
tunately  this  is  rarely  if  ever  necessary, 
'  nee  the  plants  which  cause  the  majority 
losses  to  stockmen  are  few  in  number 
as  a  rule  are  not  difficult  to  recog- 

The  practical  stockman  will  acquaint 
-dm self  with  the  principal  poisonous 
plants  in  his  locality,  find  out  the  places 
where  they  grow,  the  stage  of  growth 
and  season  of  the  year  in  which  they 
dangerous  and  so  far  as  possible  keep 


his  stock  away  from  areas  where  harmful 
plants  are  common.  The  prevention  of 
poiioning  rather  than  the  giving  of  rem¬ 
edies  must  be  depended  upon  to  reduce 
the  losses  caused  by  poisonous  plants. 

Plants  Causing  the  Heaviest  Losses. 

The  plants  responsible  for  the  heaviest 
losses  of  livestock  on  the  southwestern 
ranges  are  loco,  pingue,  oak,  milkweed 
and  snakeweed. 

A  number  of  widely  distributed  pois¬ 
onous  plants  'belonging  to  the  pea  family 
are  known  under  the  general  name  of 
loco.  In  the  Southwest  loco  does  more 
damage  to  livestock  than  any  other 
group  of  plants.  ■  The  locoes  are  among 
the  first  plants  to  appear  on  the  ranges, 
and  thrive  so  long  as  moisture  conditions 
are  favorable.  Although  in  some  years 
the  plants  unusua’ly  abundant,  in  other 
years  they  are  very  scarce.  In  the  fall 
if  there  is  sufficient  moisture,  countless 
seedlings  of  loco  appear  on  the  ranges 
and  following  a  favorable  winter  season 
these  seedlings  quickly  develop  into  gbod- 
sized  succulent  plants  before  other  forage 
is  available.  When  this  condition  occurs 
serious  losses  of  livestock  are  almost  cer¬ 


tain  to  result.  The  principal  loco  plants 
of  the  Southwest  are  as  follows: 

White  Loco  (Oxytropi*  Lamberti). 

This  plant  is  widely  known  as  white 
loco  since  on  many  large  areas  it  general¬ 
ly  has  white  flowers,  but  in  the  South¬ 
west  the  flowers  are  usually  dark  purple 
in  color.  It  is  also  called  “rattleweed’ 
by  stockmen  in  Arizona  and  New  Mexico 
on  account  of  the  rattling  sound  made  by 
the  dry  pods  when  the  plants  are  dis¬ 
turbed.  The  white  loco  is  stemless  and 
this  lack  of  a  stem  distinguishes  it  from 
the  other  important  loco  plans.  The  slen¬ 
der  pods  of  the  plant  are  inflated  and 
woody. 

White  loco  occurs  in  the  yellow  pine 
belt  from  Western  Texas  to  Arizona  and 
is  dangerous  to  all  livestock  on  the  range. 

Blue  Loco  (Astragalus  Allochrous). 

Woolly  Loco  (Astragalus  Bigelovii). 

These  two  locoes  grow  in  the  foothills 
and  higher  plains  just  below  the  yellow 
pine  belt  in  Arizona  and  New  Mexico. 
The  stems  of  the  Blue  Loco  are  spreading 
and  its  flowers  are  purple,  or  yellow 
tipped  with  purple.  The  Woolly  Loco 
has  erect  stems  and  bright  purple  flow¬ 
ers. 

Rattleweed  (Astragalus  Diphysus.) 

This  loco  grows  on  areas  among  the 
pinons  of  Arizonia  and  New  Mexico  at 
levels  slightly  lower  than  those  occupied 
by  the  other  species  just  mentioned. 
Rattleweed  has  stems  which  curve  up¬ 
ward,  white  to  purplish  flowers  and  thin 
inflated  bladder-like  pods.  Feeding  ex¬ 
periments  have  shown  this  plant  to  be 
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more  poisonous  to  horses  than  to  other 
range  animals. 

Piniiue  or  Rubber  Weed  (Hymencxys 
Floribunda). 

Pingue  is  a  strong-scented  herb  the 
roots  of  which  live  over  winter  and  in 


the  spring  send  up  several  erect  stems 
about  one  foot  tall  forming  a  compact 
c'ump.  The  stem  bases  are  woody  and 
covered  with  woolly  hairs.  The  leaves 
are  divided  into  several  long  and  narrow 
divisions.  Numerous  small  branches 


arise  from  the  upper  part  of  the  stems 
each  bearing  a  yellow  flower-head  meas¬ 
uring  about  three-fourths  of  an  inch 
across. 

Pingue  grows  in  the  dry  gravelly  soil 
of  the  higher  plains  and  foothills  in  the 


STOCK-POISONING  PLANTS  FOUND  ON  THE  RANGfcs  OF  THE  SOUTHWEST.  1— Rattleweed.  2—  £neezeweed.  3  -Bra. 
■ — choke  Cherry.  & — Mexican  Buckeye.  6 — Coral  Bean  or  "Mountain- Laurel."  7 — Pingue.  8 — Rayless  Goldenrod. 

10 — Rattle  Rush.  11 — Mexican  Whorled  Milkweed.  12 — White  Loco.  13 — Whorled  Milkweed. 
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yellow  pine  belt  of  Arizona  and  New 
Mexico.  It  causes  heavy  losses  of  sheep 
which  often  eat  this  plant  when  other 

feed  is  scarce. 
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and  Other 


Oak  (Quercus  Havardi 

Species.) 

The  scrub  oaks  have  a  wide  distribu¬ 
tion  on  the  ranges  of  the  Southwest 
They  vary  in  form  from  low  shrubs  to 
small  trees  sometimes  20  feet  or  more 
in  height.  There  are  sevei-al  species  of 
scrub  oak  which  may  injure  livestock  but 
the  better  known  ones  are  the  “shinnery” 
oak  (Quercus  havardi),  a  low  shrub 
found  in  the  sandhills  of  Southeastern 
New  Mexico  and  Western  Texas,  and  the 
“shin”  oak  (Quercus  gambellii),  a  shrub 
or  small  tree  found  in  the  yellow  pine 
belt  of  Northern  New  Mexico. 

In  the  Southwest  there  are  heavy  loss¬ 
es  of  cattle  from  oak-leaf  poisoning. 
The  danger  period  begins  in  the  spring 
when  the  oak  buds  start  and  lasts  until 
other  forage  becomes  available.  Cattle 
may  feed  largely  on  oak  with  little  dan¬ 
ger  of  being  poisoned  provided  they  are 
able  daily  to  get  a  few  pounds  of  some 
other  forage. 

Milkweed. 

Many  different  kinds  of  plants  which 
have  a  milky  juice  are  known  locally  as 
milkweeds.  Some  of  these  are  harmless, 
although  often  believed  to  be  poisonous. 
Among  the  harmless  “milkweeds”  are 
the  wild  lettuce,  sow  thistle  and  prickly 
poppy,  which  have  alternate  leaves,  and 
the  skeleton  weed,  or  prairie  pink,  with 
almost  leafless  stems.  The  milkweeds  to 
be  feared  by  stockmen  are  those  which 
have  two  or  more  leaves  grouped  to¬ 


gether  at  the  joints  of  the  stem.  One 
of  these,  known  local’y  as  Dogbane  or 
Indian  Hemp,  is  rarely  eaten  by  stock 
and  apparently  causes  little  if  any  dam- 
aSC.  The  milkweeds  which  are  known  to 
cause  serious  injury  to  livestock  all  be- 
ong  to  the  true  milkweed  family.  Those 
best  known  as  poisonous  in  the  South- 
wrest  are  as  follows: 

W  horled  Milkweed  (Asclepias  Galioides). 

The  whorled  milkweed  is  an  erect  herb 
with  one  to  several  stems  from  one  to 
four  feet  high  springing  up  from  hori¬ 
zontal  roots.  From  two  to  six  long  nar¬ 
row  leaves  occur  at  each  joint  of  the 
stem.  The  greenish-white  flowers  occur 
at  the  ends  of  the  stems  and  branches  in 
clusters  resembling  those  of  the  onion. 
The  flowers  have  five  divisions,  to  each 
of  which  is  attached  a  hood  and  a  slender 
horn.  The  seeds  are  produced  in  slender 
sharp-pointed  pods  one  to  three  inches 
'ong  which  when  mature  split  lengthwise 
freeing  the  small,  reddish-brown  and 
downy  seeds  which  are  carried  about  by 
the  wind. 

In  the  Soutnwest  the  whorled  milk¬ 
weed  is  common  in  the  plains  and  foot¬ 
hills  from  Western  Texas  to  Arizona.  It 
spreads  rapidly  along  irrigating  ditches 
and  in  cultivated  lands  under  irrigation 
and  is  materially  assisted  in  spreading 
by  the  methods  of  cultivation  used  in 
orchards.  It  does  not  readily  invade  es¬ 
tablished  fields  of  alfalfa  but  is  certain 
to  cause  troub’e  when  lands  already  in¬ 
fested  with  milkweed  are  sown  to  alfalfa. 
The  plant  is  also  spread  by  cultivation  in 
fields  where  dry  farming  is  practiced, 
and  by  animals  along  roads  and  trails 
and  in  bedding  grounds. 


This  milkweed  is  dangerous  to  sheep, 
cattle  and  horses  and  a  relatively  small 
<iuantity  is  sufficient  to  cause  death. 
Mexican  Whorled  Milkweed  (Asclepias 
Mexicans). 

This  is  a  p’ant  which  resembles  the 
whorled  milkweed,  but  is  distinguished 
from  it  by  its  greater  size  and  broader 
leaves.  It  occurs  in  California  but  not  in 
the  other  range  states  of  the  Southwest, 
with  the  exception  of  Western  Arizona.  , 

The  effect  of  this  plant  on  animals  is 
similar  to  that  of  the  whorled  milkweed 
but  it  is  much  less  poisonous. 

Common  Milkweed  (Asclepias  Speciosa). 

This  plant  is  distinguished  from  the 
whorled  milkweeds  by  having  two  broad 
pointed  leaves  at  each  joint  and  large 
pink  flowers.  It  is  general'y  distributed 
throughout  the  southwestern  states  but 
it  is  not  known  to  cause  much  damage. 
James’  Milkweed  (Asclepias  Latifolia). 

This  species,  unlike  the  other  milk¬ 
weeds,  has  stems  which  curve  upward 
and  two  leathery  broad  and  blunt  leaves 
at  each  joint.  It  occurs  on  the  high 
plains  from  Western  Texas  to  Arizona 
and  rs  dangerous  to  sheep  and  goats  in 
early  spring. 

Spider  Milkweed  (Asclepiodora  Decum- 
bens). 

This  planl  has  long  spreading  stems 
with  long  leaves  tapering  to  a  point,  and 
brownish  flowers.  It  occurs  in  the  high¬ 
er  ranges  from  Western  Texas  to  Arizo¬ 
na  and  is  avoided  by  stockmen  in  spring. 

Snakeweed  (Gutierrezia  Sarothrae). 

Snakeweed  is  a  low,  bushy,  sticky  herb 
about  one  foot  tall,  somewhat  woody  at 
the  base  with  roots  that  live  over  from 


TEXAS  HEREFORD  ASSOCIATION 


The  Southwest’s — 

Oldest ,  Strongest  and  Best 

Breed  Association 

Organized  22  years  ago  for  the  assistance,  fostering  and  protection  of  all  Hereford  Breeders 
- - The  Officers - 


K.  H.  FAULKNER- _ President - -Tolar,  Tex. 

B.  H.  CONNER _ _ --First  Vice-President - Claude,  Tex. 

B.  N.  AYCOCK-. _ -Second  Vice-President - Midland,  Tex. 

J.  D.  HUGHES,  JR _ Third  Vice-President - Haskell,  Tex. 

GEORGE  D.  KEITH _ Fourth  Vice-President- -Wichita  Falls,  Tex. 

R.  J.  COOK _ Fifth  Vice-President - -Beeville,  Tex. 

JOHN  P.  LEE , Secretary  and  Treasurer. San  Angelo,  Tex. 


OUR  MEMBERSHIP  OF  200 

Includes  the  most  wide-awake,  progressive  Hereford  breeders  in  the  State.  We  invite  all  live 
Hereford  breeders  to  become  members.  For  particulars,  address 


JOHN  P.  LEE,  Secretary, 


SAN  ANGELO,  TEXAS 


A 


sV 


% 


/ 


T  H  E  A  M  E  RICA X  HEREFORD 


JOURNAL 


year  to  year.  The  slender  many-branch- 
e.l  stems  bear  numerous  light-green  nar¬ 
row  and  twisted  leaves  and  many  small 
yellow  flower-heads  which  grow  in  dense 
clusters.  Snakeweed  is  found  in  the 
higher  plains  and  foothills  from  Texas  to 
Arizona.  It  is  practically  certain  to  be 
found  wherever  pingue  grows,  but  it 
al-o  occurs  on  areas  where  pingue  is  not 
present.  The  p  ant  is  poisonous  to  sheep 
and  i.-  sometimes  responsible  for  part 
,ot  the  trouble  known  loca'.ly  among 
sheepmen  as  “pingue  poisoning.” 

Plants  Causing  Moderate  Losses. 

A  number  of  other  plants  which  are 
poisonous  to  grazing  animals  are  found 
on  the  stock  ranges  of  the  Southwest. 
That  they  do  not  cause  more  injury  is 
due  in  part  to  their  limited  distribution 
or  their  occurrence  in  areas  where  few 
animals  are  grazed.  In  some  cases  also 
the  plants  are  dangerous  only  at  certain 
periods  of  the  year  or  are  iikely  to  be 
eaten  in  harmfu’  amounts  only  at  times 
when  sufficient  other  feed  is  not  avail¬ 
able. 

Raylcss  Goldcnrod  (Isocoma  Wrightii). 

The  rayless  goldenrod  is  an  erect  herb 
with  numerous  stems  usually  one  to  two 
feet  high  growing  in  dense  bunches  The 
stems  are  woody  at  the  base  and  bear 
numerous  narrow  entire  or  toothed 
leaves.  The  yellow  flowers  are  borne 
in  numerous  small  heads  which  form 
flat-topped  clusters.  It  grows  most 
abundantly  on  the  alkaline  soil  of  the 
lower  levels.  This  p  ant  is  called  “iim- 
mie  weed”  by  stockmen  in  the  Gila  Val¬ 
ley  in  Arizona.  The  area  in  which  it  is 
found  extends  from  Western  Texas 
across  Southern  New  Mexico  to  Arizona. 
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on!!l  hv  tK  1  i  and  sheep  ma-v  ^  pois- 
ontd  by  this  plant.  The  cases  of  pois¬ 
oning  usually  occur  in  winter  when  for¬ 
age  is  scarce. 

Baccharis  (Baccharis  Pteronioides). 

Baccharis,  which  is  called  Yerba  de 
fas  mo  by  Mexicans  in  the  Southwest,  is 
a  low  spreading  evergreen  and  somewhat 
woody  plant  with  sticky  leaves  and 
blanches.  Each  summer  new  canes 
spring  up  from  the  lower  part  of  the 
old  stems.  The  new  canes  are  one  to 
two  feet  long  and  bear  many  small  shin¬ 
ing  green  leaves  which  remain  fresh  and 
attractive  after  other  plants  have  lost 


by  eating  the  pods  and  seeds  Hie  mr- 
son  of  danger  is  in  the  winter  when  feed 

is  scarce. 


their 


’eaves.  The  inconspicuous  flcwers 


produce  small  downy  seeds  which  float 
about  in  the  air  like  those  of  the  thistle. 
The  crashed  plant  has  a  strong  and  ra¬ 
ther  unpleasant  odor. 

Baccharis  grows  in  gravelly  or  rocky 
soil  on  thg  warm  slopes  of  the  foothil's 
from  the  vicinity  of  Ash  Fork,  Ariz.,  to 
the  Davis  Mountains  in  Texas,  and  is 
regarded  as  dangerous  to  cattle  from 
October  to  March. 

Rattle- Bush  (Daubentonia  Longifolia). 

This  is  a  rank-smelling  shrub  or  small 
tree  with  leaves  somewhat  like  those  of 
the  mesquite  and  locust.  It  has  showy 
clusters  of  flowers,  in  shape  resembling 
those  of  the  sweet  pea  but  varying  in 
color  from  scarlet  to  yel’ow,  and  flat¬ 
tened  four-sided  pods  which  are  two  to 
three  inches  long.  Cross-partitions  sep¬ 
arate  the  seeds  in  the  pods  which  rattle 
when  shaken.  This  plant  is  found  on 
sandy  soil  along  creeks,  watercourses  and 
roadways  in  the  lowlands  of  eastern  and 
southern  Texas  where  it  is  spreading  ra¬ 
pidly.  Sheep  and  goats  are  often  killed 


Blue  Larkspur  (Delphinium  Scopularam). 

The  blue  larkspur  as  well  as  many 
others  is  poisonous  to  stock.  The  plants 
vary  from  one  to  seven  feet  in  height 
and  occur  as  clumps  here  and  there  or 
sometimes  in  large  masses.  The  flower*, 
which  appear  in  midsummer,  vary  in  col¬ 
or  from  pale  blue  to  deep  purple4>lue. 
The  plant  may  be  recognized  by  the  sim¬ 
ilarity  of  its  flowers  and  leaves  to  those 
of  the  common  garden  larkspur. 

In  the  Southwest,  the  range  of  lark¬ 
spur  extends  from  the  yel'ow  pine  belt 
to  the  spruce  belt  of  the  higher  moun¬ 
tains  from  New  Mexico  to  California.  It 
is  dangerous  to  cattle  from  its  appear¬ 
ance  in  the  spring  until  after  the  seeds 
have  ripened  and  fallen  to  the  ground. 
After  that  it  is  a  safe  forage.  Larkspur 
is  not  poisonous  to  sheep,  and  on  the 
range  horses  never  eat  enough  of  it  to  be 
noticeably  affected.  , 

Coral  Bean  or  “Mountain  Laurel”. 

This  is  an  evergreen  shrub  or  small 
tree,  with  thick  shiny  dark-green  leaves 
and  showy  strongly-scented  violet- 
colored  flowers  which  appear  in  early 
spring  and  in  shape  resemble  those  of 
the  sweet  pea.  The  hard  woody  pods, 
which  are  not  easilv  opened,  contain 
from  one  to  eight  large  red  seeds.  1 
which  contain  the  larger  number  of 
somewhat  resemble  a  section  of  a 
of  large  beads.  ’Aim 

The  plant  is  common  on  the  Gulf  Coast, 
and  in  Southern  Texas  as  far  west  as 

Continued  on  Pane  123. 
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Cedar  Croft  Herefords 


. 


The  Home  of  the  Bonnie  Braes 


A  Herd  With  a  History,  the  Herd  Having  Been  Kept  Intact  and  Actively  Operating  Con¬ 
tinuously  for  45  years.  || 

HERD  SIRES:  '  M 


Bonnie  Lad  20th  355369 


Braemore  666666 


BY  BONNIE  BRAE  8TH  BY  BONNIE  BRAE  8TH 

COW  HERD  consists  of  75  breeding  matrons  of  Beau  Donald  breeding,  25  of  which 

daughters  of  Lord  Erling. 


This  spring  we  sold  30  heifers— all  sired  by  BONNIE  LAD  20TH  and  BRAEMORE  and 
out  of  our  Lord  Erling  and  Beau  Donald  cows — to  Fred  D.  Weyf,  Plainview,  Tex., 
who  purchased  these  heifers  as  a  foundation  for  a  highcfass  breeding  herd. 


.  * 


We  have  some  herd-header  prospects  from  12  to  18  month#  old  sired  by  Bonnie  Lad  20th  a 

Braemore  for  sale  at  this  time. 

CORRESPONDENCE  AND  INSPECTION  OF  HERD  CORDIALLY  INVITED.  4  ‘ 


Walter  L.  Yost , 


Independence,  Mo. 


«»  Ji. 
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HANOVER  FARMS 

THE  HOME  OP  GOOD 

Anxiety  Herefords 

Headed  by 

MISCHIEF  JR.  4th  733217 
BEAU  ANXIETY  814426 

Young  stock  both  sexes  for  sale. 

RABELER  BROS.,  LEIGH,  NEB. 


H 


Guaranteed  to  cure  or  money  refunded. 
One  application  does  the  work 

(2.00  per  battle 

R.  F.  DOUGHERTY.  Independence,  In. 


A.  L.  HILLER,. 


LEETON,  MO. 


1GHLAND  FOOT  ROT 

R-E-M-E-D-Y 


HERD  FOR  SALE 

10  cows  to  have  calves.  5  heifers  (1 
bred,  4  open)  1  herd  bull.  Anxiety  4th 
breeding;  cows  are  Anxiety,  Don  Per¬ 
fect  and  Advertiser  breeding;  all 
young;  accredited  herd.  For  particulars 
write 


COWS  FOR  SALE 

FOR  SALE — 40  head  choice  young 
cows,  and  20  good  heifers,  also  4  extra 
good  bulla  Rich  breeding  and  good 
individuals. 

For  full  description  and  price,  write  to 

A.  H.  SCHMIDT. 

M7  Live  Stock  Exchange  Bldg., 
Knniuts  City,  Mo. 


Plants  Poisonous  to  livestock 
Found  on  Southwest  Ranges 

Continued  from  Page  01. 

the  Pecos  River.  It  occurs  in  l^ls  abun¬ 
dance  in  canyons  from  the  Pecos  to  the 
Guadalupe  Mountains  in  Southern  New 
Mexico.  The  seeds  of  this  plant  confcurf 
an  active  poison  and  are  generally  re¬ 
garded  as  poisonous  to  livestock. 

Mexican  Buckeye  (Ungnadia  Speciosa). 

The  Mexican  buckeye  is  a  wellknown 
shrub  or  very  small  tree  of  Southern 
Texas.  It  has  showy  clusters  of  rose- 
colored  Towers  which  appear  just  before 
or  with  the  leaves.  The  tan-colored 
leathery  pods  are  triangular  in  shape  and 
usually  contain  three  dark-brown  shining 
seeds.  The  plant  is  common  along 
streams  and  water-courses  in  the  higher 
areas  from  the  valley  of  the  Trinity 
River  through  Western  Texas  to  the  Gua¬ 
dalupe  Mountains  in  New  Mexico.  The 
seeds  are  poisonous  and  have  been  re¬ 
ported  as  dangerous  to  sheep  and  goats. 

Sneezeweed  (Helenium  Hoopesii). 

Sneezeweed  somewhat  resembles  the 
wild  sunflower,  to  which  it  is  related. 
The  roots  of  the  plant  live  over  winter 
and  in  the  spring  send  up  stiff  ’eafy 
stems,  one  to  three  feet  tall,  which  bear 
one  or  more  flower-heads  measuring  two 
to  three  inches  across.  The  thick  dark- 
green  leaves  are  long  and  pointed.  The 
disk,  or  central  part  of  the  flower  heads, 
is  brownish-orange  in  color,  the  outer 
portion  an  orange-yellow.  From  the  color 
of  the  flowers  the  plant  is  often  called 
“yellowweed.”  On  over-grazed  ranges 
sneezeweed  spreads  very  rapidly  and  in 
cases  takes  practically  fu'l  possession  of 
the  soil. 

This  plant  is  common  in  canyon  bot¬ 
toms  in  the  higher  mountains  of  Arizona 
and  New  Mexico  and  in  the  Kern  River 
watershed  in  the  Sierras  of  Southern  Cal¬ 
ifornia.  It  is  poisonous  to  sheep  and  cat¬ 
tle  and  is  dangerous  during  the  entire 
grazing  season. 

Coyotillo  (Karwinskia  Humboldtiana). 

This  is  a  small  shrub  growing  two  to 
three  feet  high  with  opposite  conspicu¬ 
ously  veined  leaves  which  closely  re¬ 
semble  those  of  the  buckthorn.  It  bears 
numerous  small  greenish  flowers  which 
are  fol’owed  by  hard  dry  brownish-black 
berries.  The  plants  do  not  all  flower  at 
once  and  as  a  result  both  flowers  and 
ripe  berries  may  be  found  at  the  same 
time  during  much  of  the  grazing  sea¬ 
son.  It  is  a  common  olant  in  the  ravines 
of  the  arid  belt  of  Texas  south  of  the 
tree  region. 

Coyotillo  is  poisonous  to  goats,  sheep, 
and  hogs.  The  berries  are  generally  re¬ 
garded  as  the  harmful  part  of  the  plant. 

Choke  Cherry  (Prunus  Virginiana). 

Black  Cherry  (Prunus  Serotina). 

In  the  Southwest  the  choke  cherry  is 
a  wel'known  shrub  growing  in  the  yel¬ 
low  pine  and  aspen  belts  of  the  higher 
mountains.  The  black  cherry  is  a  tree 
found  along  streams  and  in  canyons  of 
the  mountains  from  Southern  Arizona 
eastward.  Range  animals  when  hungry 
will  browse  on  the  leaves  and  young 
tw’gs  of  the  wild  cherry,  often  with  fatal 
results.  Poisoning  is  due  to  prussic  acid 
which  develops  in  the  leaves  after  they 
have  been  eaten. 

Bracken  Fern  or  Brake  (Pteris  Aquilina). 

The  coarse  tough-looking  brake  is  so 
well  known  wherever  it  occurs  that  de- 


Thc“Wt”  Horn 
Weight 


The  beet  weight 

known  to  otny  on 

and  not  Injure  the 

horn. 

OL'R  PRICES.  POSTAGE  PAID! 

1  -lb.  size,  per  pair _ (2.25 

1%-lb.  size,  per  pair -  2.25 

2  -lb.  size,  per  pair — - - —  2.50 

Spring  and  strap  device -  -50 

Absolutely  Guaranteed. 

M^ti*  &  Young,  Grandview,  Mo. 


PEBBLE  CREEK  RANCH 
ANXIETY  HEREFORDS 

Featuring  Beau  Mischief.  Bright  Stan¬ 
way  anfl  Domino  bloodlines. 

Breeding  herd  of  65  carefully  chosen 
females  bred  by  Gudgell  &  Simpson, 
Mousel  Bros.,  and  including  26  grand¬ 
daughters  of  Domino. 

SERVICE  BULLA— Gracious  Stanway 
595189  by  Bright  Stanway,  dam  by 
Domino.  Anxiety  Stanway  814425  by 
Young  Anxiety  4th,  dam  by  Bright 
Stanway.  Mischief  Domino  Jr.  884655 
by  Mischief  Domino,  dam  by  Beaji 
President.  Tihe  Mischief  2d  &68901  by 
Mischief's  Return,  dam  by  Bright  Stan¬ 
way. 

W.  G.  GOODEN,  Owner, 

1620  South  2Sd  St.,  Lincoln,  Neb. 


HEREFORDS 
FOR  SALE 


I  20  2-year-old  bulls. 

30  1-year-old  bulls. 

25  2-year-old  heifers. 

60  1 -year-old  heifers. 

All  are  cattle  of  Quality.  Visitors  are 
always  welcome. 

Beau  Brummel  breeding. 

H.  C.  TAYLOR, 

ROANOKE,  (Howard  Co.)  MO. 


SONS  OF  BEAU  VICTORIOUS 

1  have  a  few  young  sons  of  this  great 
eon  of  Beau  President  that  I  consider 
bighclsss  herd-bull  prospects.  Get  my 
prices  on  them,  also  on  the  carload  of 
good  cows  and  heifers  and  10  rang* 
bull  calves  that*l  will  sell  cheaply. 
Fred  E.  Thompson,  Thedford,  Neb. 


THE  MAPLES 

Homo  of  Roblaaon'a  Champion  Bull 

BONNIE  BRAE  8TH 

FOR  SALE — A  few  young  bulla  by 
Domino,  and  by  the  best  son  of  Bon- 
nte  Brae  8th. 

J.  C.  Robinson  4k  Son.  Evansville. 


GARDEN  GROVE  HEREFORDS 

Herd  Headed  By 

REPEATER  164TH  by  Repeater 

Choice  young  etock  from  cows  of  best 
bloodlines  for  sale. 

O.  S.  Gibbons  &  Son,  Atlantic,  la. 


HERD  BULL  FOR  SALE 

An  outstanding  two-year-olc  grandson 
of  the  champion  Britisher,  at  a  very 
low  figure.  Also  females  suitable  for 
mating. 

WARD  A,  CUTLER.  CARTHAGE,  ILL. 
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OAK  MEADOW  FARM 

BULLS  FOR  SALE 

A  half  carload  Hereford  bulla, 
averaging  about  lfi  months  of 
ag<-.  Sired  by  St.  Fairfax 
6'*50R6,  one  of  the  finest  sons 
of  Russell  Fairfax  and  a  Beau 
,  .  Brummel  dam.  There  are  sev- 
eral  highclass  herd  bulls 
VF’  among  them  In  fact,  they  are 
an  outstanding  lot.  Priced 
right,  quality  and  breeding  con- 
•  sldered. 

E.  L  Bernard,  Sandwich,  III. 


BONNIE  BRAE  HEREFORDS 


KVe  have  ready  for  your  inspec¬ 
tion  and  purchase  a  half  dozen 
of  the  best  young  Bonnie  Iirae 
bulls  we  ever  bred.  These  bulls 
will  please  you  individually 
and  they  come  from  ancestry 
that  you  can  depend  upon. 
Write  us  your  wants,  or  come 
and  see  them.  A  few  cho.ce 
females  also  for  sale.  Address 

WM.  ANDREWS  &  SONS 

MORSE,  IOWA 

C..  It.  I.  A  P.  Ry. 


MAPLE  11KND  FARM 

ANXIETY  4TH  HEREFORDS 

FOR  SALE — &  open  heifers  coming  2 
years  old.  Sire  Masquerader  ibreeding, 
dam  Weston  Anxiety.  They  have  not 
had  special  fitting.  Are  In  good  breed¬ 
ing  condition.  Priced  very  reasonably. 


HOWARD  GITZ. 


FREEPORT,  ILL. 


WHITE  TOP  STOCK  RANCH 
REGISTERED  HEREFORDS 

We  offer  12  yearling  bulla 

sired  ly  Leopold  761860;  also 
,  our  ^.OCO-nrre  raneh  with  75 
rcsclwtere«|  cow*. 

I*.  C.  (.  il  hurt  moii,  Kvct.,  Eakd;ilf,  Cola 


FUR  SALE  OR  TRADE 

A  Grandson  of  Beau  Picture 

Two-year-old.  First  dam  by  Caesar 
by  Romulus"  by  Militant, 

H  D.  Plummer,  Longton,  Kas. 


BE  a  U  BLANCHARD  HERD  FOR  SALE 

8  cows  to  have  calves  by  a  son  of  Beau 
Blanchaid.  3  yearling  h  ifers.  3  cows 
granddaughters  of  Betu  Blanc  a  d 
and  5  double  granddaughters  of  Beau 
rap  anchard.  Oth  rs  are  Anxie'y  biee'- 
ng.  Also  a  good  yearling  son  of  old 
Beau  Blanthard. 

ACGFST  BOEDER ER,  Raven  Mood,  Mo. 


FOR  SALE  OR  TRADE  FOR  HEIFERS  OF 
STANDARD  BREEDING 

ROEHAMKTON  38TH  630592 

A  great  Anxiety -bred  bull  He  Is  a 
fine  Individual  veiy  thick  front  and 
hind  well  marked,  per  ect  heal  and 
horns.  Are  keeping  h  s  heifers  so  can- 
not  use  him  any  longer. 
CRAVES  Kilos.,  Morganftrld,  Ky. 


scription  is  hardly  necessary.  It  may  be 

the  smooth-  stout  'eaf stalk 
which  divides  into  three  branches  at  a 

on!f  h  0r  twv°,  feet  from  the  ground 
and  by  the  roughly  triangular  leaf  which 
measures  from  one  to  two  feet  across, 
it  is  abundant  in  some  localities  in  the 
yellow  pine  and  aspen  belts  of  the  moun- 
tnins  of  New  Mexico  and  Arizona. 

The  bracken  fern  is  poisonous  to  cat¬ 
tle.  horses  and  sheep. 

Bulletins  Every  Stockman  Should  Have. 

The  agricultural  experiment  stations 
m  several  of  the  grazing  states,  as  well 
as  the  U.  S.  Department  of  Agriculture, 
have  issued  numerous  bulletins  which 
give  detailed  practical  information  about 
the  poisonous  plants  causing  livestock 
losses  and  suggest  methods  by  which 
osses  may  be  greatly  reduced.  The  fol- 
lowing  bulletins  will  be  found  useful  by 
every  man  hand  ing  livestock  under  open- 
range  conditions: 

“Range  Plants  Poisonous  to  Sheep  and 
Cattle  in  Nevada,”  Bulletin  No.  95,  1918, 
Agricultural  Experiment  Station,  Reno, 
Nevada.  .  . 

“Colorado  Plants  Injurious  to  Live 
Stock,”  Bulletin  No  211,  1915,  Agricul¬ 
tural  Experiment  Station,  Fort  Collins, 
Colorado. 

“Stock  Poison:ng  Plants  of  California,” 
Bulletin  No.  249,  1915,  Agricultural  Ex¬ 
periment  Station,  Berkeley,  California. 

“Poisonous  Plants  of  Wyoming,”  Bul¬ 
letin  No.  126,  1921,  Agricultural  Experi¬ 
ment  Station,  Laramie.  Wyoming. 

“The  Principal  Stock-Poisoning  Plants 
of  Oregon,”  Bulletin  No.  187,  1922,  Agri¬ 
cultural  Experiment  Station,  Corvallis, 
Oregon. 

“Stock  Poisoning  Plants  of  the 
Range,”  Bulletin  No.  575,  1918,  U.  S. 
Department  of  Agriculture,  Washington, 
D.  C. 


Herefords  Bring  the  Price. 

We  know  of  no  pleasanter  reading  for 
rainy  days  than  the  first  column  of  the 
first  page  of  a  Chicago  market  paper. 
It  is  in  that  column  that  the  perform¬ 
ances  of  market  cattle  in  the  greatest 
market  of  the  world  are  chronicled.  For 
instance,  we  pick  up  the  Chicago  Daily 
Drovers  Journal  for  April  25  and  salve 
our  eyes  with  the  following:  “Yearlings 
sold  rapidly  when  they  were  available.  A 
load  of  Hereford  steers  and  heifers  from 
Illinois  averaged  811  pounds  and  sold  to 
the  Illinois  Packing  Company  at  $8.75. 
There  were  several  sales  around  $8  to 
$8.50.  Steers  sold  at  a  top  of  $9  today. 
Swift  paid  that  price  for  a  load  of  I  linois 
Herefords  averaging  about  1,400  pounds. 
Three  leads  of  1,569-pound  Herefords 
sold*  for  shipment  to  Boston  at  $8.90. 
Herefords  sold  to  Swift  at  $8.85.  South 
Dakota  Herefords,  averaging  about  1,460 
pounds,  sold  to  Morris  at  that  price. 
Armour  paid  that  for  1,383-pound  Here¬ 
fords  from  Illinois.” 


Reported  Rates  Will  Be  Reduced. 

Welcome  news  for  all  livestock  men 
came  out  of  Washington  April  25,  when 
it  was  learned  from  official  sources  that 
a  general  reduction  in  railroad  rates  will 
be  announced  within  a  short  time.  Presi¬ 
dent  Harding  has  been  strongly  urging 
the-  Interstate  Commerce  Commission 
to  expedite  action.  He  feels  that  a  rate 
reduction  is  imperative  before  a  real  in¬ 
dustrial  and  economic  recovery  cap  be 
expected  in  the  country. 


BEAU  BLANCHARD  4813  FOR  SALE 

Reau  Blanchard  t«th.  calved  Aug.  II, 
1918,  a  son  of  Beau  Blanchard.  Hia 
dam  la  the  granddam  of  Belle  Blan¬ 
chard  83d.  the  1918  International  grand 
champion  female.  He  le  a  lowret,  thick, 
blacky  bull  that  wclghe  a  ton  and  haa 
two  pood  end*  He  le  coneldered  by 
good  Judge*  to  be  one  of  the  beat  eoaa 
of  the  old  etre  Beau  Blanchard.  He  la 
a  perfect  breeder  and  good  enough  to 
head  any  herd.  In  fact  he  Is  a  show 
bull.  My  reason  for  aelling  him  la 
that  I  am  keeping  hia  full  brother. 
Beau  Blanchard  98d.  My  herd  la  too 
small  for  two  herd  bulla  My  price  on 
him  la  very  reasonable. 

K.  E.  ROW l*.  It.  3.  SHERIDAN,  MO. 

M endow  Break  Stack  Farm. 


BLUE  RIBBON  HERD 

Linebred  Anxiety  Herefords,  through 
the  grand  champions,  Prime  Lad  and 
Gay  Lads. 

BULLS  IN  SERVICE— 
the  Champion* 

GAY  LAD  6TH  809028,  GAY 
LAD  JR.  787079  AND  LOVE’S 
LAD  987389 

A  few  real  choice  herd  bulla  for  sale. 
These  are  usually  large  for  age.  big 
boned,  rich  red  color,  almost  perfect 
markings.  Also  a  few  bred  and  open 
heifers. 

C.  M.  LARGENT  St  SONS 
MERKEL,  TEX. 


BULLS  WANTED  1 

t  want  one  or  two  car*  good  bulla,  rf 
serviceable  age.  in  condition  t  r  hard 
service.  Have  three  half-section  farms 
in  famous  Spearman  wheat  belt:  Will 
trade  any  one  of  these  for  bulla.  Would 
take  some  females.  These  farms  are 
splendid  wheat  land,  priced  so  they  are 
good  interest-bearing  Investments,  and 
will  bear  closest  investigation.  Full  oil 
right  with  each.  Wart  immed  ate  d  - 
livery  on  any  bulls  traded  for.  For 
full  information,  address 

H.  B.  HART,  Spearman,  Tex. 


FOUR  GOOD  BULLS 

2  Choice  herd  bulls— DALE  FAIRFAX 
2D,  4  rears  bid.  by  Dale  Fairfax,  and 
JUNIOR  MISCHIEF  12TH.  coming  two. 
by  Jr.  Mischief.  Also  2  good  range 
bulls  by  Dale  Fairfax  2d.  Priced  to 
sell.  1  "v  _ 

WM.  SCHWAB,  COOX  RAPIDS,  XA. 


— 


CHOICE  POLLED  BULLS  AND 
HEIFERS  FOR  SALE 

10  rugged  bulls  and  12  quality  heifers, 
nil  double  standard  and  all  coming  2 
years  old.  Herd  headed  by  an  out¬ 
standing  son  of  ECHO  MISCHIEF  out 
of  a  Beau  Mischief  dam.  Priced  to  sell. 

PURCELL  BROS.,  Rtete4,  DEMS0*,  IA. 


Good  Hereford  Blood  Scores. 

E.  M.  Lynch,  Ax  tell,  Kas.,  topped  the 
Kansas  City  market  April  25  with  a  load 
of  Hereford  yearling  steers  and  heifers, 
they  sold  for  $8.35  a  hundred  and  weighed 
700  pounds.  These  yearlings  were  all 
sired  by  a  grandson  of  old  Beau  Presi¬ 
dent  and  were  out  of  grade  Hereford 
cows,"  with  exception  of  a  few  that  were 
purebreds.  They  were  sold  by  the  RoJf  , 
itison-Hoover  Commission  Co. 


[Reprinted  trom  Journal  of  the  American  Society  of  Agronomy,  Vol.  8,  No.  3, 19x6.] 


RELATIVE  PRECISION  OF  FORMULAE  FOR  CALCULATING 

NORMAL  PLOT  YIELDS.1 

W.  W.  Stockberger, 

Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture. 

The  literature  regarding  field  experiments  with  certain  of  our 
older  agricultural  crops  is  exhaustive,  although  it  is  often  far  from 
being  convincing.  The  multiplication  of  experiments  has  as  a  rule 
only  increased  the  number  of  negative  or  contradictory  results,  espe¬ 
cially  in  those  cases  in  which  the  yield  of  the  crop  has  been  the 
criterion.  The  different  conclusions  which  have  been  reached  re¬ 
specting  the  effect  of  applying  fertilizers  to  a  crop  under  supposedly 
comparable  conditions  are  certainly  due  in  part  to  the  failure  system¬ 
atically  to  study  the  possible  sources  of  error,  and  in  part  also  to  the 
complaisant  acceptance  of  working  formulas  at  their  face  value. 

In  attempting  to  interpret  the  somewhat  extensive  data  collected 
from  a  series  of  field  experiments  with  hops  extending  over  a  period 
of  six  years,  advantage  was  taken  of  the  opportunity  to  contrast  the 
calculated  “  normal  ”  and  corrfpted  yields  on  numerous  test  plots  with 
the  actual  yields  obtained  therefrom.  These  comparisons  may  prove 
to  be  of  some  general  interest  or  value  to  workers  with  crop  plants 
although,  in  a  strict  sense,  they  apply  only  to  a  very  limited  area  of 
a  specific  crop. 

The  Normal  Yield  of  Check  Plots. 

The  object  of  a  great  many  field  experiments  is  to  determine  the 
effect  of  some  special  treatment  upon  yield.  The  practice  is  quite 
general  to  except  from  special  treatment  every  third,  fourth,  or  fifth 
row  or  plot  on  the  experimental  area,  as  checks  for  use  in  calculating 
a  standard  or  normal  yield  for  the  treated  plots.  Numerous  formulae 
have  been  proposed  for  calculating  the  normal  yield  from  that  of 
the  checks,  and  several  of  the  formulae  in  most  frequent  use  have  been 
briefly  discussed  by  Olmstead  in  his  article  on  Some  Applications  of 
the  Method  of  Least  Squares  to  Agricultural  Experiments.2  How¬ 
ever,  there  seems  to  be  a  lack  of  published  information  on  the 

1  Presented  at  the  twelfth  regular  meeting  of  the  Washington  Section,  Amer¬ 
ican  Society  of  Agronomy,  Washington,  D.  C.,  February  25,  1916. 

2  Jour.  Amer.  Soc.  Agron.,  6:  190-203.  1914. 
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relative  precision  of  these  formulae  and  on  their  absolute  precision 
in  specific  cases  with  a  definite  crop  plant,  and  the  desirability  of 
securing  evidence  on  this  point  is  apparent.  For  this  purpose  some 
data  obtained  in  the  Sacramento  Valley  of  California  from  30  con¬ 
secutive  rows  of  hops  during  the  six  years,  1909  to  1914,  were  used 
as  a  basis  for  calculating  normal  yields  by  five  different  formulae. 
The  rows  were  each  210  feet*  in  length,  and  the  plants  in  these  rows 
averaged  well  in  number  and  in  uniformity  of  growth  with  the  plants 
on  several  hundred  acres  of  hops  in  the  midst  of  which  the  experi¬ 
mental  area  was  located.  Since  the  actual  or  uncorrected  yields  of 
these  rows  furnish  the  basis  for  all  the  calculations  referred  to 
throughout  this  paper,  they  are  presented  in  full  in  Table  1. 


Table  i. — Yield,  in  pounds,  of  hops  from  30  consecutive  rows  each  210  feet 

in  length. 


Row  No. 

1909 

I9IO 

19 II 

1912 

I9I3 

1914 

I 

139 

123 

260 

IOOi 

137 

73 

2 

128 

no 

212 

158 

144 

152 

3 

135 

117 

235 

154 

137 

119 

4 

137 

118 

2x5 

165 

144 

147 

5 

155 

127 

262 

187 

176 

141 

Mean . 

139 

119 

237 

153 

147 

126 

6 

157 

129 

247 

230 

145 

167 

7 

205 

169 

Z64 

220 

146 

145 

8 

188 

172 

300 

220 

163 

180 

9 

253 

192 

330 

223 

21 1 

167 

10 

I3S 

140 

244 

262 

130 

IQ  I 

Mean . 

ISS 

160 

277 

231 

159 

170 

11 

189 

189 

282 

133 

171 

hi 

12 

239 

213 

315 

263 

160 

161 

13 

192 

197 

255 

238 

171 

209 

14 

179 

183 

269 

231 

197 

169 

15 

214 

164 

251 

218 

192 

204 

Mean . 

202 

189 

274 

217 

178 

171 

16 

240 

195 

273 

229 

239 

200 

17 

179 

145 

267 

2  70 

210 

252 

18 

167 

162 

199 

228 

178 

216 

19 

186 

195 

282 

207 

253 

227 

20 

164 

176 

266 

269 

236 

214 

Mean . 

187 

t-75 

25-7 

240' 

22J 

222 

21 

127 

157 

214 

24S 

216 

231 

22 

146 

166 

270 

208 

257 

211 

23 

157 

167 

246 

2  74 

192 

268 

24 

158 

149 

283 

195 

207 

163 

25 

157 

144 

241 

194 

206 

216 

Mean . 

149 

157 

251 

223 

215 

218 

26 

161 

149 

266 

199 

206 

185 

27 

159 

143 

282 

176 

222 

214 

28 

150 

156 

300 

163 

197 

168 

29 

130 

138 

243 

173 

162 

205 

30 

140 

161 

264 

131 

162 

153 

Mean . 

148 

149 

271 

168 

190 

185 

Mean  of  all  rows . 

169 

158 

261 

205 

185 

182 
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The  normal  yields  calculated  for  the  year  1913  from  the  data  in 
Table  1  are  shown  in  Table  2. 


Table  2. — Calculated  normal  yields  of  hops  in  1913,  to  show  relative  precision 
of  various  formula:  in  calculating  normal  yields  of  test  rows. 


Formulae  used  A 


Row 

No. 

Check 

Actual 
yield  in 
pounds 

C1+C2. . 

X--N 

i^l+  3ci 

=N(A) 

=MP) 

i++fci 
+ic2)  =A' 

2  (r+ci) 

=  N(A) 
h(c-\-c2) 

=A(£) 

M+Mici 

-t'+2|  Y 

or 

test. 

ft 

P\+p2. 

/l  =  1+2=3- 

Yie  d. 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

I 

Ci 

137 

2 

A 

144 

188 

+44 

139 

-  5 

163 

+  19 

162 

+  18 

151 

+  7 

3 

B 

137 

188 

+51 

141 

+  4 

164 

+  27 

166 

+  29 

152 

+  15 

4 

Ci 

144 

5 

D 

176 

188 

+12 

144 

-32 

166 

—  10 

166 

—  10 

155 

—  21 

6 

E 

145 

188 

+43 

145 

0 

166 

+  21 

167 

+  22 

155 

+  10 

7 

Cz 

146 

8 

F 

163 

188 

+25 

140 

-23 

164 

+  I 

167 

+  4 

152 

—  11 

9 

G 

2  1 1 

188 

-23 

145 

-66 

166 

-45 

159 

-52 

155 

-56 

10 

Ci 

130 

XI 

H 

171 

188 

+17 

153 

—  18 

170 

—  I 

159 

—  12 

161 

—  10 

12 

1 

l60 

188 

+28 

157 

—  3 

172 

+  12 

179 

+  19 

164 

+  4 

13 

C5 

171 

14 

J 

197 

188 

-  9 

193 

-  4 

190 

-  7 

179 

-18 

191 

—  6 

15 

K 

192 

188 

-  4 

216 

+24 

202 

+  10 

213 

+21 

209 

+  17 

16 

Ce 

239 

17 

L 

210 

188 

—22 

243 

+33 

215 

+  5 

213 

+  3 

229 

+  19 

18 

M 

178 

188 

+  10 

248 

+  70 

2lS 

+40 

220 

+42 

233 

+55 

19 

Ci 

253 

20 

N 

236 

188 

-48 

254 

+  18 

221 

-15 

220 

—  16 

2.37 

+  1 

21 

O 

216 

188 

—28 

255 

+39 

221 

+  5 

222 

+  6 

238 

+  22 

22 

Cs 

257 

23 

P 

192 

188 

-  4 

240 

+48 

214 

+22 

222 

+30 

225 

+33 

24 

Q 

207 

188 

-19 

223 

+  16 

205 

—  2 

197 

—  10 

214 

+  7 

25 

c9 

206 

26 

R 

206 

188 

-18 

203 

-  3 

195 

—11 

197 

-  9 

199 

-  7 

27 

S 

222 

188 

-34 

200 

—  22 

194 

-28 

192 

-30 

197 

-25 

28 

C10 

197 

+ Deviations. 
—  Deviations . 
Total . 

230 

2x9 

(13-3%)  449 

252 

176 

(12.7%)  428 

162 

119 

(8.3%)  281 

194 

157 

(10.4%)  351 

190 

136 

(0.6%)  326 

a  In  these  formulae,  c  equals  average  yield  of  all  the  checks ;  cu  c2,  etc.,  equal 
yield  of  checks  Cu  C2,  etc. 


The  rows  which  are  numbered  from  1  to  28  were  consecutive,  and 
all  received  the  same  treatment.  With  the  actual  data  on  yield  in 
hand  for  all  the  rows,  every  third  row,  Nos.  1,  4,  7,  etc.,  was  arbitrarily 
assumed  to  be  a  check,  and  the  normal  yield  was  calculated  for  the 
intervening  rows.  The  normal  yields  determined  according  to  the 
several  formulse  are  given  in  the  columns  headed  “Yield”  in  the 
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table.  The  deviations  of  the  theoretical  normal  yield  of  each  plot 
from  the  actual  yield  of  the  same  plot  are  given  in  the  columns  headed 
“  Deviation.”  At  the  foot  of  the  table  are  given  the  totals  of  the 
plus  and  minus  deviations  respectively,  and  also  the  sum  of  all  the 
deviations  without  regard  to  sign.  The  total  deviations  are  expressed 
as  percentages  of  the  to'tal  actual  yields  of  the  assumed  test  plots, 
A,  B,  D,  E,  etc.,  and  since  the  deviations  under  the  several  formulse 
are  in  each  case  calculated  on  a  common  basis,  these  percentages  are 
strictly  comparable  and  should  indicate  the  relative  precision  of  the 
several  formulse. 

For  the  year  under  consideration  the  third  formula  shows  the 
smallest  percentage  deviation,  and  it  would  seem  to  follow  that  the 
normal  yields  determined  by  the  use  of  this  formula  should  differ 
least  from  the  actual  yields.  However,  a  study  of  the  deviations  row 
by  row  shows  that  this  is  true  in  five  instances  only,  rows  D,  F,  H, 
O,  and  Q,  while  in  seven  individual  cases,  rows  A,  B,  E,  I,  J,  R,  and 
S,  the  second  formula  gives  results  which  differ  least  from  the  actual 
yields.  On  considering  next  the  results  which  are  second  in  order 
of  difference  from  the  actual  yields,  it  appears  that  six  such  cases, 
rows  G,  K,  E,  M,  N,  and  P,  occur  under  the  third  formula  and  nine 
rows,  A,  B,  E,  H,  I,  J,  Q,  R,  and  S,  respectively,  occur  under  formula 
No.  5.  These  discrepancies  illustrate  clearly  the  false  inferences 
which  may  be  readily  drawn  from  a  consideration  of  averages  alone. 
Moreover,  it  requires  but  little  imagination  to  picture  the  absurd  con¬ 
clusions  that  may  be  and  perhaps  have  been  drawn  from  results  ob¬ 
tained  by  the  use  of  one  or  the  other  of  these,  formulse.  To  make 
this  concrete,  suppose  these  assumed  test  rows  had  received  a  treat¬ 
ment  different  from  that  given  the  checks,  and  suppose  further  that 
the  yield  of  row  A  had  been  actually  increased  by  the  treatment  to  the 
extent  of  30  pounds.  Using  the  new  value  for  the  yield  of  row  A, 
174  pounds,  and  the  theoretical  normal  as  determined  by  the  formulse, 
the  conclusions  to  be  drawn  respecting  the  effects  of  different  treat¬ 
ment  are  as  follows : 

From  formula  1,  the  treatment  decreased  the  yield  14  lbs.  below  normal. 

From  formula  2,  the  treatment  increased  the  yield  35  lbs.  above  normal. 

From  formula  3,  the  treatment  increased  the  yield  11  lbs.  above  normal. 

From  formula  4,  the  treatment  increased  the  yield  12  lbs.  above  normal. 

From  formula  5,  the  treatment  increased  the  yield  23  lbs.  above  normal. 

Another  inherent  weakness  of  these  formulse  becomes  apparent 
when  the  comparisons  illustrated  in  Table  2  are  repeated  upon  other 
data.  Each  change  in  the  data  which  serves  as  a  basis  for  the  cal- 
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culations  brings  about  corresponding  changes  in  the  ratio  between  the 
percentages  which  indicate  their  apparent  relative  precision.  Use 
was  made  of  the  actual  yield  in  pounds  from  the  same  28  consecu¬ 
tive  rows  for  each  of  the  6  years,  1909  to  1914.  Calculations  similar 
to  those  shown  in  Table  2  were  made  for  each  year,  and  a  summary 
of  the  results  is  given  in  Table  3. 


Table  3. — Average  deviation  from  actual  yields  of  normal  yields  calculated  by 
various  formulce ,  expressed  in  percentages  of  mean  actual  yield. 


Formula  (N  =  normal  yield). 

I9°9 

1910 

1911 

1912 

1913 

r9r4 

(.)  C'+C--'"C--M-N. 

n 

(2)  /  *Cl  "b  sC2  =  for  Plat 

\  1^2  +  \c\  =  N  for  plat  B,  etc.  * 

(3)  §(c  4-  fo  +  §cs)  =  N,  etc. 

/. .  [  +  ci)  =  N  for  plat  A, 

\  f(c  +  ci)  =  N  for  plat  B,  etc. 

£_■)  Pi'  +  £2(30  +  30)  „T 

pi  +  p2 

pi  =  r,  pi  =  3 

14-3 
“(5) 
13-4 
(4) 
11. 1 

(1) 

11.9 
(3) 
11. 8 

(2) 

13-7 

(5) 

9.9 

(u 

12.5 

(4) 

10.9 

(2) 

1 1-5 

(3) 

9.9 

(2) 

11. 2 

(5) 

10.3 

(3) 
11. 0 

(4) 
9.8 

(1) 

17-5 

(5) 

13-5 

(4) 

12.2 

(2) 
13. 1 

(3) 
9.9 
(1) 

13-3 

(5) 

12.7 

(4) 

8-3 

(x) 

10.4 

(3) 

9.6 

(2) 

17.O 

(4) 
15.2 
(2) 
X5-3 
(.3) 
19.4 

(5) 

1 5- 1 
(1) 

a  The  figures  in  parenthesis  indicate  the  rank  in  precision  of  the  formulae 
for  each  year. 


It  is  of  interest  to  note  that  no  formula  maintained  the  same  relative 
rank  in  each  of  the  six  years.  Some  inferences  may  perhaps  be 
drawn  from  the  fact  that  No.  5  ranks  first  3  times,  and  No.  1  ranks 
fifth  4  times.  Since  there  is  evidently  no  way  of  determining  in  ad¬ 
vance  the  formula  that  should  be  used  in  any  given  case  to  obtain  the 
most  accurate  results,  it  would  seem  that  at  least  for  the  crop  under 
discussion  a  very  wide  margin  must  be  allowed  within  which  varia¬ 
tions  in  yield  cannot  properly  be  regarded  as  significant.  The  evi¬ 
dence  in  hand  is  perhaps  insufficient  as  to  the  general  application  of 
the  criticisms  which  have  been  made  of  these  formulae  as  applied 
to  field  work  with  hops.  However,  the  data  upon  which  the  criticisms 
are  founded  are  sufficiently  extensive  to  afford  a  basis  justifying  the 
suggestion  that  workers  with  other  crop  plants  might  do  well  to  verify 
the  precision  of  their  formulae  before  drawing  definite  conclusions 
from  the  results  derived  from  their  use. 

The  lack  of  precision  resulting  when  the  five  formulae  mentioned 
in  the  preceding  paragraphs  are  employed  in  the  manner  previously 
described  may  be  remedied  in  part  by  the  use  of  corrected  yields  and 
by  replication.  In  order  to  furnish  an  example  of  the  use  of  these 
methods  to  increase  precision  the  data  from  Table  1  were  used  in 
calculating  the  results  discussed  below. 
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Effect  on  Precision  of  Correcting  for  Imperfect  Stand. 

One  of  the  problems  encountered  in  experimenting  with  field  plots, 
especially  those  in  which  the  crop  is  planted  in  hills,  is  how  to  render 
comparable  the  yields  from  plots  which  are  below  normal  stand  in 
number  of  bearing  hills  or  plants.  A  not  uncommon  method  of  cor¬ 
recting  is  to  divide  the  actual  yield  of  the  plot  by  the  number  of 
bearing  hills  and  to  multiply  the  quotient  by  the  number  of  hills  com¬ 
prising  a  full  stand.  The  result  is  the  corrected  yield.  In  the  case  of 
long  rows  divided  into  sections  or  small  plots  for  distributed  grouping, 
the  result  obtained  when  the  correction  for  the  row  is  made  plot  by 
plot  and  the  corrected  yields  combined  will  be  found  to  differ  from 
that  given  by  the  first  mentioned  method  of  correction.  In  order  to 
determine  the  relative  precision  of  results  calculated  from  corrected 
and  uncorrected  yields  respectively  the  actual  yields  given  in  Table  1 
were  first  corrected  to  correspond  to  a  full  stand  of  30  hills  to  the 
row.  Since  each  row  had  been  divided  into  6  plots  the  yield  of  these 
plots  was  next  corrected  to  correspond  to  a  full  stand  of  5  hills  and 
the  sum  of  these  corrected  yields  taken  as  the  second  corrected  row 
yield.  The  mean,  the  standard  deviation,  and  the  coefficient  of  vari¬ 
ability  for  the  corrected  and  uncorrected  yields  were  then  determined 
and  are  shown  in  Table  4. 


Table  4. — Effect  on  variability  of  correcting  yields  to  correspond  to  full  stand. 


Year. 

Yield 

of  rows  in 

sounds. 

Uncorrected  yields. 

Corrected  yields. 

Row  of  30  hills.  Six  plots  of  5  hills. 

Mean. 

Standard 

deviation. 

Coef¬ 
ficient  of 
variation. 

Mean. 

Standard 

deviation. 

Coef¬ 
ficient  of  |  Mean_ 
variation.! 

Standard 

deviation. 

Coef¬ 
ficient  of 
variation. 

1909 

169 

33632 

19.90 

189 

29.240 

15.47  ,  188 

29.269 

I5-56 

1910 

158 

26.466 

16. 11 

177 

26.874 

15.18  177 

25.768 

14-55 

1911 

261 

29.274 

II. 21 

280 

25-497 

9.IO  280 

26.415 

9-43 

1912 

205 

43.988 

21.45 

247 

44.808 

18.14  249 

42.925 

17-23 

1913 

185 

34-934 

18.88 

198 

34-380 

17.36  196 

35-710 

18.21 

1914 

182 

41.875 

23.00 

231 

44.449 

19.24  229 

47-923 

20.92 

Average. . .  . 

.18.42 

• 

15.74  j 

I5-96 

From  Table  4  it  will  be  seen  that  the  variability  of  the  yield  for 
individual  years  with  one  exception  exceeds  10  percent  in  both  cor¬ 
rected  and  uncorrected  yields.  The  reasons  for  this  variation  and 
for  the  high  value  of  all  the  coefficients  are  not  germane  to  the  ques¬ 
tion  under  consideration  here  and  will  be  reserved  for  future  discus¬ 
sion.  Inspection  of  the  coefficients  of  variability  will  show  that  those 
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for  the  uncorrected  yields  are  consistently  higher  than  those  for  the 
corrected  yields,  although  the  absolute  difference  varies  from  year  to 
year.  The  coefficients  of  the  two  groups  of  corrected  yields  differ 
but  slightly  in  any  given  year  and  in  only  one  year,  1914,  is  the 
difference  as  much  as  1  percent.  In  four  cases  the  yields  corrected 
on  the  basis  of  the  5-hill  plot  gave  a  higher  coefficient  than  those  cor¬ 
rected  on  the  row  basis.  Since  the  number  of  variates  in  this  case  was 
the  same,  it  is  permissible  directly  to  combine  and  average  for  com¬ 
parison  the  coefficients  of  each  group.  From  these  averages  it  appears 
that  by  correcting  the  yield  on  the  plot  basis,  the  variability  is  reduced 
on  the  average  by  2.48  percent,  and  by  correcting  on  the  row  basis 
there  is  an  average  reduction  in  variability  of  2.68  percent,  as  com¬ 
pared  with  the  variability  of  the  uncorrected  yields. 

Effect  of  Replication  on  Reduction  of  Variability. 

Although  it  is  well  understood  that  replication  reduces  variability, 
it  is  desirable  to  gain  an  idea  of  the  number  of  repetitions  necessary 
materially  to  reduce  error  in  yield  of  rows  of  hops,  and  also  to  de¬ 
velop  a  basis  for  comparing  the  relative  reduction  of  error  in  cor¬ 
rected  and  uncorrected  yields  which  is  brought  about  by  repetition. 
For  this  purpose  the  data  for  1909  from  Table  1  and  the  corrected 
yields  for  the  same  year  were  assembled  into  series.  First  the 
means  of  the  groups  of  adjacent  rows  were  averaged,  and  then  the 
average  deviation  of  these  means  from  their  averages  was  determined. 
This  average  deviation  expressed  in  percentage  of  the  average  yield 
gives  an  approximate  measure  of  variation.  Next  the  same  deter  - 


Table  5. — Yields  of  hops  in  1909  (in  pounds  per  rolv)  from  so  rows,  arranged 
in  groups  to  shozv  effect  of  replication  on  reduction  of  variability  in  yield,  and 
effect  on  precision  of  various  methods  of  correcting  for  imperfect  stand. 


Correction. 

Groups  of  5 
adjacent  rows. 

Groups  of  s  1  Groups  of  io 
rows,  taking  [  rows,  taking 
every  sixth  row.”  every  third  row.6 

Groups  of  15 
rows,  taking 
every  second 
row.c 

Yield. 

Devia¬ 

tion. 

Yield. 

Devia-  ,  yield, 
tion 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

No  correction. 

139 

-30 

176 

+  7  169 

O 

172 

+3 

188 

+  19 

164 

-  5  163 

-6 

166 

-3 

202 

+33 

178 

+  9  175 

+6 

187 

+  18 

162 

-  7 

149 

—20 

162 

-  7 

148 

-21 

172 

+  3 

Average . 

169 

23-5 

169 

6.3  169 

4 

3 

Percentage  of  deviation.  .  .  . 

13-9 

3-7 

2-3 

1.8 
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Table  5. — Continued. 


Correction. 

Groups  of  5 
adjacent  rows. 

Groups  of  5 
rows,  taking 
every  sixth  row." 

Groups  of  10 
rows,  taking 
every  third  row.6 

Groups  of  15 
rows,  taking 
every  second 
row.® 

Yield. 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

Yield. 

Devia¬ 

tion. 

Corrected  to  full  stand,  30 

162 

-27 

191 

+  2 

I90 

+1 

190 

+1 

hills  to  the  row. 

204 

+15 

184 

-  5 

185 

-4 

189 

0 

219 

+30 

200 

+11 

194 

+5 

203 

+14 

188 

—  I 

177 

—  12 

IS? 

—  2 

171 

-18 

188 

—  1 

Average . 

189 

19-3 

189 

3-6 

189 

3-3 

189 

0.5 

Percentage  of  deviation.  .  .  . 

10.2 

1.9 

1-7 

0.2 

Each  of  6  plots  in  each  row 

160 

—  28 

189 

+  1 

IS? 

—  I 

190 

+2 

corrected  to  full  stand  of 

203 

+  iS 

183 

-  5 

184 

-4 

186 

—2 

5  hills. 

217 

+29 

197 

+  9 

193 

+5 

205 

+  17 

184 

-  4 

167 

—  21 

185 

-  3 

175 

-13 

190 

+  2 

Average . 

188 

20.  C 

188 

A 

188 

188 

2 

Percentage  of  deviation.  .  .  . 

10.9 

2.1 

1.7 

t.o 

0  Groups  were  rows  1,  7,  13,  19,  and  25 ;  2,  8,  14,  20,  and  26,  etc. 

6  Groups  were  rows  1,  4,  7,  10,  13,  etc. ;  rows  2,  5,  8,  etc. 

c  Groups  were  rows  1,  3,  5,  7,  9,  etc. ;  and  rows  2,  4,  6,  8,  10,  etc. 


minations  were  made  for  various  groupings  so  chosen  that  the  repeti¬ 
tions  were  5,  10,  and  15  respectively.  The  results  are  shown  in 
Table  5. 

Inspection  of  Table  5  shows  the  greatest  variation  in  the  group  of 
adjacent  rows  with  a  progressive  decrease  in  variation  as  the  number 
of  repetitions  increases.  There  is  also  less  variation  in  each  of  the 
two  series  of  corrected  yields  than  in  the  uncorrected  yield,  indicating 
in  the  case  under  consideration  a  gain  in  precision  through  the  use 


Table  6. — Summary  of  effect  of  replication  on  reduction  of  variability  in 
yield  of  rows  and  effect  on  precision  of  various  methods  of  correcting  for 
imperfect  stand,  expressed  in  percentages  of  deviation  from  the  mean  yield. 


Year. 

Group 

5  of  5  adjacent 
rows. 

Groups  of  5  rows 
taking  every  sixth  row. 

Groups  of  10  rows 
taking  every  third  row. 

Groups  of  15  rows 
taking  every  second 
•  row. 

No 

correc¬ 

tion. 

Row 

correc¬ 

tion. 

Plot 

correc¬ 

tion. 

No 

correc¬ 

tion. 

Row 

correc¬ 

tion. 

Plot 

correc¬ 

tion. 

No 

correc¬ 

tion. 

Row 

correc¬ 

tion. 

Plot 

correc¬ 

tion. 

No 

correc¬ 

tion. 

Row  Plot 
correc-  correc¬ 
tion  tion.. 

1909 

13-9 

10.2 

IO.9 

3-7 

1.9 

2.1 

2.3 

1.7 

1-7 

X.8 

0.2  1.0 

1910 

IO.4 

9.6 

9-3 

2-5 

2.4 

1.7 

1.0 

0.9 

0.7 

0.6 

0.5  0 

I9II 

4.9 

4-7 

5-i 

0-3 

1.9 

2.1 

0.2 

1.6 

1-7 

0 

1.4  1.2 

1912 

14.6 

13-4 

13. 1 

2-5 

2.4 

2.2 

2.0 

2-5 

2.6 

2.1 

2.0  I.4 

1913 

12.9 

12. 1 

12.2 

3-8 

3-0 

3-4 

1.0 

i-3 

1.3 

0.8 

0.5  0 

1914 

14.4 

12.7 

LUC 

3-6 

3-2 

2-5 

2.1 

08. 

0.8 

1-3 

2.5  1-5 
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of  corrected  yields.  To  obtain  more  data  on  this  point,  the  yields  for 
each  of  the  years  1910  to  1914  were  assembled  in  series  in  like  manner 
as  that  for  1909.  A  summary  of  these  computations  is  shown  in 
Table  6. 

These  results,  with  the  exception  of  those  for  the  year  1911,  cor¬ 
respond  closely  with  those  obtained  for  the  consecutive  rows  as  sum¬ 
marized  in  Table  4.  In  the  last  series  the  results  are  less  consistent 
than  in  the  other  series,  due  probably  to  the  fact  that  there  were  but 
two  groups  in  this  series.  The  year  1911  forms  an  exception  to  the 
general  rule,  due  in  part  perhaps  to  the  fact  that  the  crop  in  this  year 
was  unusually  large  and  the  percentage  of  stand  higher  than  in  any 
of  the  other  years.  From  Table  6  it  is  also  apparent  that  five  replica¬ 
tions  materially  reduces  variability  and  that  ten  replications  will  give  a 
degree  of  precision  such  that  fairly  reliable  conclusions  maybe  drawn 
from  a  comparison  of  average  yields  on  groups  of  treated  and  un¬ 
treated  plots  or  rows  each  containing  as  many  as  thirty  hills.  The 
effect  on  precision  of  correcting  to  full  stand  is  not  constant  and  does 
not  in  every  case  result  in  increased  precision. 

Summary. 

In  field  experiments  with  hops,  including  fertilizer  tests  and  varia¬ 
tions  in  cultural  methods,  a  number  of  the  common  methods  for  de¬ 
termining  the  normal  yield  of  treated  plots  have  been  found  of  little 
value.  Normal  yields  for  various  plots  varied  widely  according  to 
the  method  of  computation,  the  values  in  some  cases  differing  from 
the  actual  yield  by  as  much  as  40  percent. 

The  errors  introduced  by  the  use  of  current  methods  of  calculating 
normal  yield  may  be  remedied  in  part  by  correcting  for  imperfect  stand 
and  by  replication.  However,  correcting  to  full  stand  does  not  always 
result  in  increased  precision. 

Replication  brings  about  a  very  marked  reduction  in  variability, 
although  with  only  five  repetitions  the  error  is  still  relatively  large. 


[ Reprinted  from  Science,  N.  S. ,  Vol.  XXXIX.,  No.  1012 ,  Pages  733-74-3,  May  22, 19 IX] 


THE  SOCIAL  OBLIGATIONS  OF  THE  BOTANIST1 


The  subject  of  the  address  which  I  am  to 
have  the  honor  of  presenting  before  you 
this  evening  was  suggested  to  me  on  hearing 
recently  a  statement  to  the  effect  that  it  is 
the  duty  of  society  to  pay  for  the  services 
of  the  botanist.  It  seems  to  me  that  there 
is  something  to  be  said  on  the  other  side  of 
this  question,  and,  although  my  predeces¬ 
sors  on  similar  occasions  have  almost  invari¬ 
ably  favored  you  with  learned  scientific  dis¬ 
cussions,  I  shall  depart  from  that  ancient 
and  time-honored  custom  and  invite  your 
attention  to  a  consideration  of  some  of  the 
social  obligations  of  the  botanist. 

A  distinguished  and  honored  member  of 
this  society  has  defined  botany  as  that  sci¬ 
ence  “that  occupies  itself  with  the  contem¬ 
plation  of  plant  as  related  to  plant,  and 
with  the  whole  vegetable  kingdom  as  viewed 
philosophically — not  economically  or  com¬ 
mercially  in  its  relation  to  the  mineral,  on 
the  one  hand,  and  to  the  animal  on  the 
other.”  From  this  definition  it  naturally 
follows  that  a  true  botanist  is  one  who  is 
engaged  in  research  upon  plants  as  such 
without  regard  to  the  relationship  they 
may  bear  to  the  welfare  and  activities  of 
mankind.  The  history  of  botany  clearly 
shows  that  botanists  have  ever  been  largely 
devoted  to  their  science  for  its  own  sake, 
for  the  pleasure  which  they  might  derive 
from  a  knowledge  of  plants.  The  specula¬ 
tions  in  which  they  wrere  absorbed  con- 

1  Address  of  the  retiring  president  before  the 
Botanical  Society  of  Washington,  March  3,  1914. 


cemed  questions  of  truth  and  not  those  of 
economic  values.  But  throughout  the  his¬ 
tory  of  the  race,  the  economic  aspect  of 
plants  has  been  of  fundamental  impor¬ 
tance  to  man,  since  upon  them  he  has  ever 
looked  not  only  as  the  chief  source  of  the 
three  great  necessities,  food,  clothing  and 
shelter,  but  also  as  the  means  wdiereby  he 
might  cure  his  bodily  ills  or  otherwise  con¬ 
tribute  to  his  comfort  and  satisfaction.  As 
society  became  more  and  more  highly  or¬ 
ganized,  there  emerged  groups  of  men 
whose  interest  centered  upon  some  particu¬ 
lar  phase  of  plant  utilization  which 
through  long-continued  study  and  observa¬ 
tion  became  sufficiently  developed  to  be 
recognized  as  an  art.  The  lineal  descend¬ 
ants  of  these  groups  we  recognize  to-day  in 
our  practical  gardeners,  horticulturists, 
foresters,  agriculturists  and  pharmacists. 
The  radical  difference  in  the  point  of  view, 
between  those  devoted  to  botany  as  a  sci¬ 
ence  and  those  engaged  in  the  practise  of 
its  art,  ultimately  led  to  the  development 
of  a  species  of  class  consciousness  more  than 
traces  of  which  unfortunately  are  still  in 
existence.  The  botanist  dazzled  by  con¬ 
tinued  contemplation  of  the  aphorism 
“science  for  science’s  sake”  became  un¬ 
able  to  see  any  science  in  the  practise  of  the 
art  of  botany,  and  relegated  its  followers 
to  the  limbo  of  tradesmen  along  with  the 
smiths,  the  carpenters  and  the  shoemakers. 
On  the  other  hand,  the  groups  interested  in 
the  practical  or  industrial  aspects  of  plants 
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came  to  look  upon  the  professional  botanist 
as  a  harmless  individual  who  succeeded 
very  well  in  entertaining  himself,  hut 
whose  activities  were  of  little  if  any  signifi¬ 
cance  to  those  whose  primary  interest  in 
plants  was  utilitarian. 

This  class  conscious  attitude  on  the  part 
of  those  who  approached  the  study  of  plant 
problems  from  such  widely  different  points 
of  view  led  to  results  of  the  most  profound 
significance.  Botanists  in  their  zeal  to  pre¬ 
serve  their  ideal  unsullied,  and  in  their 
fear  lest  utility  should  obscure  its  luster 
devoted  themselves  almost  exclusively  to  a 
dendritic  development  of  their  science,  the 
industrial  branches  of  which  remained 
rudimentary  if  they  were  not  wanting  en¬ 
tirely.  Until  within  recent  years,  the  con¬ 
cept  of  the  function  and  content  of  the  in¬ 
struction  in  botany  given  in  our  colleges 
and  universities  was  derived  purely  from  a 
consideration  of  the  philosophical  aspect 
of  botany.  In  some  institutions  at  least 
the  sentiment  prevailed  that  the  courses  in 
botany  planned  primarily  to  develop  the 
scientific  attitude  of  mind  and  habits  of 
thought,  had  as  their  chief  and  legitimate 
goal  the  training  of  students  to  become 
teachers  of  botany.  But  notwithstanding 
the  increase  in  the  number  of  institutions 
of  learning,  and  the  consequent  multipli¬ 
cation  of  opportunities  for  the  teacher  of 
this  subject  to  secure  a  position  in  which 
he  could  maintain  himself  in  a  modest  way, 
the  possibility  of  earning  a  livelihood  as  a 
teacher  became  more  and  more  remote,  as 
an  increasingly  large  number  of  students 
graduated  and  became  available  as  teach¬ 
ers  of  botany.  The  inevitable  consequence 
was  that  many  men  were  turned  aside  from 
the  pursuit  of  botany  as  a  profession  and 
entered  upon  other  vocations,  which  prom¬ 
ised  to  be  more  remunerative. 

But  at  length  there  dawned  a  new  con¬ 
ception  of  botany,  one  destined  not  only  to 
modify  profoundly  the  opinion  of  the  pub¬ 


lic  at  large  with  respect  to  this  science,  and 
to  revolutionize  in  many  respects  the  atti¬ 
tude  of  its  exponents  in  the  lecture  room 
and  laboratory,  but  also  to  pave  the  way  for 
bringing  into  sympathetic  understanding 
the  workers  in  widely  separated  fields  of 
botanical  activity.  The  causes  underlying 
the  development  of  this  new  conception, 
which  in  brief  is  the  recognition  of  the  fact 
that  botany  may  be  utilitarian  and  still  be 
botany — may  be  reduced  to  two,  one  of 
which  is  economic,  and  the  other  social. 

The  economic  cause  is  to  be  found  in  the 
tremendous  expansion  of  technological 
enterprises  which  is  characteristic  of  this 
industrial  age.  Developments  in  the  field 
of  agriculture  have  created  a  demand  for 
men  who  have  been  trained  to  deal  with 
plants  in  their  practical  aspects.  Trade 
and  industry  have  recognized  the  value  of 
the  aid  which  is  to  be  had  from  science, 
and  have  fostered  schools  for  education 
along  technical  lines.  In  response  to  the 
demands  of  technology,  many  scientific 
workers  have  directed  their  attentions  to 
practical  problems,  and  one  result  of  their 
combined  labors  is  seen  in  the  change  of 
point  of  view  with  respect  to  botany,  and 
the  wider  recognition  of  its  utilitarian 
phases. 

The  existence  of  what  I  have  called  the 
social  cause,  as  well  as  the  part  which  it  has 
played  in  reshaping  the  conception  of  the 
proper  sphere  of  botany,  may  not  be  read¬ 
ily  granted,  but  its  absolute  denial  would 
certainly  impugn  the  motives  of  many  of 
the  most  devoted  and  conscientious  work¬ 
ers  in  this  field  of  science.  This  cause  had 
its  origin  in  the  fuller  realization  and 
clearer  perception  of  the  social  obligations 
of  botanists.  By  social  obligation  is  not 
meant  the  friendly  association  with  fellow- 
workers,  or  the  attendance  on  dinners,  and 
dances,  or  afternoon  receptions,  but  the 
obligation  of  the  botanist,  as  a  botanist,  to 
society  as  a  whole. 
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So  long  as  botanists  were  economically 
independent,  or  so  long  as  they  found  it 
necessary  to  rely  upon  some  regular  pro¬ 
fession  for  a  livelihood  and  devoted  only 
their  leisure  hours  to  the  acquiring  of 
knowledge  regarding  plants,  they  could 
justly  be  held  accountable  only  to  them¬ 
selves  for  the  nature  and  direction  of  their 
studies.  But  as  economic  development  ad¬ 
vanced,  and  division  of  labor  became  more 
pronounced,  many  people  of  leisure  and 
culture  found  it  necessary  to  devote  their 
attention  almost  exclusively  to  their  busi¬ 
ness  affairs,  and  the  number  of  professional 
botanists  of  independent  means  became 
absurdly  small  in  comparison  with  the 
number  of  those  who  received  compensation 
for  their  services.  For  society,  recognizing 
that  education  along  broad  and  liberal  lines 
was  of  paramount  importance  in  the  up¬ 
building  and  perpetuation  of  our  social  in¬ 
stitutions,  has  endowed  professorial  chairs, 
built  commodious  structures  and  supplied 
the  means  for  securing  the  extensive  equip¬ 
ment  necessary  for  the  prosecution  of  re¬ 
search  and  the  giving  of  instruction  as  well 
as  for  the  support  of  the  teachers  and  in¬ 
vestigators.  Thus  the  economic  status  of 
the  botanist  changed  and  brought  about  a 
corresponding  modification  in  his  social 
obligations,  which  in  turn  led  to  a  broader 
appreciation  of  the  significance  of  service. 
Whoever  accepts  support  from  another,  be 
that  other  an  individual  or  society  as  a. 
whole,  does  so  either  upon  the  basis  of 
charity  or  upon  the  condition  of  giving  an 
equitable  return  in  service  rendered. 
There  is  no  one  worthy  of  the  name  of  bot¬ 
anist  who  does  not  scorn  the  former,  and 
perhaps  none  who  is  not  satisfied  that  he  is 
meeting  the  latter  condition.  But  who  is 
to  be  the  arbiter  as  to  the  equitableness  or 
character  of  the  service  rendered?  The 
botanist?  Yes,  if  he  is  deeply  imbued  with 
a  right  sense  of  his  obligation  to  society, 
but  if  not,  if  he  is  one  of  those  who  mis¬ 


take  knowledge  for  an  end  itself  instead 
of  a  means  to  the  broadening  and  energiz¬ 
ing  of  human  existence,  society  will  sooner 
or  later  relegate  him  to  the  place  now  occu¬ 
pied  by  the  astrologer  and  the  alchemist. 
Society  then  has  the  right  to  demand,  and 
it  is  the  obligation  of  the  botanist  to  render 
service  that  has  a  distinct  and  plainly  dis¬ 
cernible  economic  or  social  value.  This 
does  not  mean  that  botanists  should  con¬ 
sider  plants  only  from  the  industrial  point 
of  view,  but  it  does  require  the  abandon¬ 
ment  of  the  dogmatic  attitude  which  has  so 
long  been  hostile  to  any  union  of  philosoph¬ 
ical  interest  and  industrial  needs.  It  means 
the  obliteration  of  the  class  line  between 
the  nobility  of  wild  growing  plants  and  the 
bourgeoisie  of  cultivated  species;  it  means 
the  recognition  and  acknowledgment  by 
teachers  and  investigators  that  very  prac¬ 
tical  and  commonplace  subjects,  such,  for 
example,  as  the  germination  of  ordinary 
garden  seeds,  often  present  as  profound 
theoretical  problems  as  those  which  are  far 
removed  from  the  field  of  possible  utility; 
it  means  the  recognition  of  the  principle 
aptly  stated  by  a  recent  writer  in  another 
connection  that  “It  is  the  interaction  of 
various  types  of  human  thought  and  in¬ 
vestigation,  and  not  mutual  isolation  or 
contempt,  which  helps  us  all,  while  he  does 
best  who  works  with  the  profoundest  theo¬ 
retical  problems  and  the  most  intensely 
practical  interests  at  once  pressing  upon 
him,  with  the  widest  and  most  philosoph¬ 
ical  breadth  of  view,  and  the  most  faithful 
special  labor,  at  once  demanding  atten¬ 
tion.  ’  ’ 2 

The  socialization  of  industry  and  the 
specialization  of  almost  every  line  of  human 
endeavor  has  necessitated  fundamental 
changes  in  the  spirit  and  methods  of  edu¬ 
cation.  No  longer  is  the  hope  held  out  that 
more  than  a  fraction  of  the  students  that  fill 
our  schools  and  colleges  can  win  a  com- 

2  Koyce,  J.,  Science,  N.  S.,  Vol.  38,  1913,  p.  584. 


4 


SCIENCE 


petence  in  the  learned  professions,  and 
large  numbers  must  be  encouraged  to  look 
for  their  life  work  in  some  line  of  activity 
closely  associated  with  industry.  To  such 
of  these  as  may  choose  an  occupation  in 
which  practical  knowledge  concerning 
plants  will  be  of  benefit,  the  social  obliga¬ 
tion  of  the  botanist  is  clear.  He  should  en¬ 
courage  rather  than  discountenance  in¬ 
vestigations  of  a  very  practical  nature,  re¬ 
lying  upon  his  own  endowment  with  the 
true  scientific  spirit  to  so  shape  and  direct 
the  work  of  his  students  that  it  may  lead  to 
the  development  of  the  desired  scientific 
attitude  of  mind  toward  the  fundamental 
principles  of  plant  life.  To  be  sure  it  will 
be  objected  that  in  such  a  course  lies  the 
danger  that  education  will  become  a  mer¬ 
chandise  and  science  be  degraded  into  a 
mere  trade.  It  is  feared  that  the  time  spent 
in  learning  anything  which  can  not  be 
turned  into  money  will  come  to  be  consid¬ 
ered  as  lost  and  that  no  longer  will  there  be 
any  interest  in  the  search  for  truth  that 
does  not  bear  the  earmark  of  utility.  It 
seems  to  me,  if  there  is  any  danger  to  the 
future  of  botanical  science,  that  it  lies  in 
an  entirely  different  direction,  that  is,  in 
the  failure  to  recognize  the  great  possibili¬ 
ties  for  the  development  and  stimulation 
of  widespread  interest  in  the  more  theoret¬ 
ical  aspects  of  this  subject,  growing  out  of 
its  relation  to  the  material  affairs  of  men 
in  general,  for  just  as  our  social  workers 
have  learned  that  religion  offers  poor  com¬ 
fort  to  the  man  whose  stomach  is  empty, 
and  whose  body  is  imperfectly  clothed,  so 
botanists  must  come  to  see  that  their  phi¬ 
losophy  will  mean  little  or  nothing  to  the 
great  mass  of  society  unless  it  finds  some 
expression  along  lines  of  human  interest 
and  necessity. 

It  is  a  social  obligation  of  the  botanist 
to  insist  that  the  standards  by  which  he  is 
to  be  judged  shall  be  those  of  personal . 
value  rather  than  the  standards  of  wealth. 


Measured  by  the  latter,  his  position  in  the 
economic  scale  may  be  regarded  as  com¬ 
parable  with  that  of  the  wage-earner  or  his 
fellow  worker  in  the  trades,  whose  useful¬ 
ness  to  society  is  largely  measured  by  his 
ability  to  adapt  himself  to  the  material  and 
often  mechanical  requirements  under  which 
he  must  perform  his  task.  The  usefulness 
of  the  botanist,  however,  can  not  be  so 
measured,  for  the  service  which  he  renders 
to  society  is  of  an  order  entirely  different 
from  that  of  the  craftsman.  His  work  is 
to  explore  the  boundaries  of  knowledge  in 
his  search  for  additional  truth,  to  break 
the  bonds  of  tradition  and  opinion  when 
they  fetter  progress  in  the  solution  of  sci¬ 
entific  problems,  and  through  creative 
thought  to  advance  the  science  of  botany 
and  its  useful  applications.  The  value  of  his 
service  is  not  necessarily  conditioned  by  his 
salary,  his  degrees,  his  hours  of  work  or  the 
number  of  his  printed  pages,  but  it  does  de¬ 
pend,  in  part  at  least,  upon  his  open-mind¬ 
edness  to  truth,  upon  his  ability  to  direct 
his  efforts  along  productive  lines,  upon  the 
validity  of  the  conclusions  based  upon  his 
researches,  upon  the  contribution  which  his 
discoveries  make  to  social  welfare,  and 
upon  his  power  to  inspire  and  right  to  re¬ 
tain  public  confidence  in  the  value  of  bo¬ 
tanical  investigations.  Through  his  deep 
sense  of  community  of  interest  and  the 
recognition  that  his  studies  may  be  of  serv¬ 
ice  to  all  mankind,  he  thus  places  himself 
beyond  the  pale  of  economic  class  distinc¬ 
tions,  and  is  entitled  to  be  judged  solely 
by  his  personal  value. 

Nevertheless,  botanists  themselves  have 
a  tendency  to  judge  each  other  by  stand¬ 
ards  which  fall  far  short  of  those  of  per¬ 
sonal  value.  Too  often  is  the  sign  accepted 
at  par  value  when  the  thing  signified  is 
only  debased  currency.  An  array  of  scho¬ 
lastic  degrees  and  a  long  list  of  titles  of 
published  articles  may  gain  for  the  for¬ 
tunate  possessor  a  recognition  wholly  dis- 
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proportionate  to  the  service  he  is  rendering 
either  to  science  or  to  society.  The  much- 
deplored  tendency  to  “rush  into  print”  on 
slight  provocation  or  on  no  provocation 
at  all,  and  the  frequent  occurrence  of  the 
legend  “Bead  by  title”  in  the  proceedings 
of  our  societies  and  associations,  is  at  least 
presumptive  evidence  that  judicious  adver¬ 
tising  is  not  without  its  reward  to  the  indi¬ 
vidual  irrespective  of  any  other  results  that 
may  follow.  The  objection  which  may 
here  be  made,  that  men  who  are  widely 
separated  can  come  to  know  each  other’s 
work  only  through  their  respective  publi¬ 
cations,  answers  itself,  for  the  argument  is 
entirely  against  setting  up  as  standards  of 
measurement,  degrees,  instead  of  the  per¬ 
sonal  value  to  society  of  the  man  bearing 
the  degree,  and  against  regarding  titles  of 
publications  rather  than  the  merits  of  the 
publications  themselves. 

When  scientific  men  overestimate  the 
importance  of  its  symbols  to  the  neglect  of 
achievement  itself  they  give  hostages  into 
the  hands  of  those  who  seem  to  think  that 
scientific  activity  can  be  measured  accord¬ 
ing  to  some  fixed  standard,  and  its  value 
expressed  in  numerical  terms.  They  also 
limit  and  restrict  their  usefulness  to  soci¬ 
ety  when  too  much  account  is  taken  of  those 
personal  distinctions  which  are  often  made 
between  workers  in  different  lines  of  scien¬ 
tific  activity  and  sometimes  between  those 
in  lines  which  are  closely  related.  It  is 
necessary  to  emphasize  the  standard  of 
personal  value  and  to  insist  that  a  clear 
distinction  be  made  between  the  nature  of 
the  task  of  the  scientist  and  that  of  the  in¬ 
dustrial  worker  if  the  former  is  to  remain 
free  from  checks  and  hindrances  which  are 
incompatible  with  true  scientific  progress, 
and  if  he  is  to  be  awarded  recognition  on 
the  basis  of  his  real  contribution  to  the 
progress  of  civilization. 

It  is  a  social  obligation  of  the  botanist 
to  be  a  man  of  affairs.  The  outlook  for 


the  future  is  that  the  bond  between  scien¬ 
tific  investigation  in  botany  and  economic 
work  will  become  closer  and  stronger,  and 
that  botany,  already  occupying  an  impor¬ 
tant  place  in  the  applied  sciences  and  in 
human  affairs,  will  gain  even  wider  recog¬ 
nition  as  one  of  the  permanent  forces  under¬ 
lying  social  progress  and  activity.  Time 
will  bring  greater  and  more  insistent  de¬ 
mands  for  the  extension  of  inquiry  into 
every  field  where  the  application  of  the 
fundamental  laws  and  principles  developed 
through  the  scientific  study  of  botany 
promises  to  minister  to  the  needs  of  human¬ 
ity.  The  organization  and  direction  of  the 
botanical  work  of  the  immediate  future, 
in  a  manner  that  will  preserve  the  proper 
balance  and  correlation  between  scientific 
research  of  the  broadest  and  most  funda¬ 
mental  character,  and  investigations  under¬ 
taken  largely  or  entirely  for  economic  ends 
can  be  successfully  accomplished  by  men 
who  are  not  only  broadly  trained  botanists, 
but  who  are  men  of  affairs,  as  well. 

Scientific  progress  is  not  accomplished 
by  the  mere  accumulation  of  knowledge, 
but  follows  only  when  knowledge  is  com¬ 
municated  and  brought  within  the  grasp  of 
all  who  are  able  to  utilize  it  in  any  phase 
of  human  endeavor.  The  rapidity  with 
which  new  knowledge  makes  its  way  and 
the  extent  to  which  it  finds  ready  accept¬ 
ance  and  assimilation  depends  upon  the 
terms  in  which  it  is  formulated,  upon  the 
clearness  and  thoroughness  with  which  its 
relationship  to  other  forms  of  knowledge 
is  presented,  and  upon  the  number  and 
variety  of  its  possible  applications  which 
may  be  pointed  out.  Manifestly,  he  who 
will  succeed  best  not  only  in  securing  the 
fullest  appreciation  and  utilization  of  the 
results  of  his  work,  but  also  in  obtaining 
merited  personal  recognition  for  his  serv¬ 
ices,  is  he  who  retains  a  broad  and  liberal 
point  of  view  with  respect  to  the  related 
branches  of  his  science,  and  who  is  able  to 
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put  himself  into  sympathetic  relations  with 
men  who  differ  widely  in  interest  and 
activity. 

The  scientific  worker  who  would  remain 
in  the  most  active  lines  of  modern  prog¬ 
ress,  and  who  appreciates  the  disappoint¬ 
ments  and  discouragements  that  often  fall 
to  the  lot  of  one  who  has  failed  to  keep  in 
sympathetic  relations  with  the  spirit  and 
purpose  of  the  age  in  which  he  lives,  will 
find  it  desirable  not  only  to  acquaint  him¬ 
self  with  developments  in  lines  of  scien¬ 
tific  investigation  widely  separated  from 
his  own,  but  also  to  extend  the  scope  of 
his  mental  horizon  until  he  can  obtain  a 
clear  view  of  the  readjustments  and  changes 
which  are  constantly  taking  place  in  the 
domains  of  industry  and  education  and  in 
the  fields  of  political  and  social  affairs. 
The  idea  here  expressed  may  be  regarded 
as  wholly  fatuous  and  incapable  of  realiza¬ 
tion,  but  the  fact  remains  that  specializa¬ 
tion  alone  will  lead  to  a  dendritic  or  tree¬ 
like  development  of  science,  which  instead 
of  conducing  to  general  progress,  will  ulti¬ 
mately  operate  as  a  hindrance  to  it.  In¬ 
deed,  the  development  of  a  science  is  in 
many  respects  analogous  to  the  evolution 
of  a  species  of  organisms,  for  just  as  the 
latter  make  evolutionary  progress  (I  here 
quote  a  well-known  writer  on  organic  evo¬ 
lution)  only  through  being  “connected  with 
each  other  by  an  intricate  network  of 
descent  in  the  weaving  of  which  the  diver¬ 
sities  of  the  members  of  a  species  have  a 
definite  physiological  value/’  so  will  a  sci¬ 
ence  approximate  the  maximum  limit  to 
its  capacity  for  progress  only  through  the 
continuous  interaction  of  the  ideas  and  the 
integration  of  the  principles  developed  in 
its  various  phases  and  aspects. 

It  is  a  social  obligation  of  the  botanist 
to  study  processes,  to  penetrate  more 
deeply  into  the  mighty  forces  of  organic 
nature  to  the  end  that  they  may  be  brought 
more  completely  under  the  control  and 


direction  of  man.  The  satisfaction  of 
human  wants  is  in  a  large  degree  dependent 
upon  processes  which  have  been  slowly  built 
up  by  plants  through  countless  ages  of 
gradual  development,  and  since  the  laws 
governing  them  are  not  sufficiently  well 
understood,  these  processes  have  played  a 
small  part  in  the  advancement  of  industry. 
We  have  no  choice,  for  the  most  part,  but 
to  accept  such  products  as  the  plant  may 
yield,  instead  of  being  able  either  to  fully 
control  its  activities,  or  having  discovered 
the  secret  of  its  processes,  to  utilize  them 
in  the  direct  production  of  desired  mate¬ 
rials.  The  problems  here  involved  are 
fundamental  in  character  and  can  be  solved 
only  by  scientific  research  of  the  highest 
order.  It  is  not  a  question  of  applied  sci¬ 
ence,  but  a  search  for  the  underlying  prin¬ 
ciples  which  may  lead  to  a  full  under¬ 
standing  of  the  functioning  of  plants,  and 
the  scientific  worker  who  achieves  success 
in  this  field  will  not  only  make  a  note¬ 
worthy  contribution  to  science  itself,  but 
will  also  make  possible  profound  and  ad¬ 
vantageous  changes  in  the  world  of  indus¬ 
trial  affairs. 

No  less  important  than  the  investiga¬ 
tion  of  the  processes  of  plants  themselves 
is  the  study  of  the  processes  by  which  they 
have  come  to  be  what  they  are.  In  this  lies 
one  of  the  most  fundamental  problems  of 
modern  botany,  a  problem  which  involves 
no  less  than  the  ultimate  elucidation  of  the 
laws  which  have  determined  the  evolution 
of  the  vegetable  kingdom.  The  successful 
solution  of  this  problem  promises  results 
of  profound  significance,  and  advanced 
workers  in  this  line  of  botanical  activity 
have  predicted  that  the  time  is  almost  at 
hand  when  our  present  system  of  classi¬ 
fying  plants  will  be  supplanted  through 
“the  discovery  of  a  system  which  shall 
depict  plants  in  their  evolutionary  se¬ 
quence.  ’  ’ 

The  botany  of  the  future  will  be  more 
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and  more  concerned  with  a  study  of  the 
very  recent  stages  in  the  descent  of  the 
living  flora,  and  there  can  he  no  doubt  that 
this  line  of  research  will  be  greatly  stimu¬ 
lated  by  economic  considerations.  The 
efforts  to  bring  under  control  those  proc¬ 
esses  by  means  of  which  improved  species 
or  varieties  may  be  originated,  will  lead 
to  a  much  wider  study  of  plants,  and  to  a 
critical  study  of  their  relatives  from  widely 
separated  situations.  In  arboretums  and 
botanic  gardens  as  well  as  in  the  great 
herbariums  there  will  be  brought  together 
collections  of  materials  for  use  in  the  in¬ 
vestigation  of  genetic  relationships.  For 
the  future,  it  is  hot  too  much  to  hope  or 
expect  that  in  proportion  as  our  knowledge 
of  these  relationships  increases  correspond¬ 
ing  advances  will  be  made  toward  a  solu¬ 
tion  of  some  of  the  complex  problems  of 
evolution  and  heredity. 

It  is  a  social  obligation  of  the  botanist 
to  be  efficient.  Stein3  in  his  brilliant  work 
on  the  philosophy  of  society  observes  that 
“The  sense  of  obligation  can  never  be 
derived  from  biology.”  It  would  seem  to 
be  self-evident  that  the  complex  facts  of 
human  life  and  experience  can  not  be 
rightly  interpreted  by  the  same  natural 
laws  which  govern  the  growth  and  develop¬ 
ment  of  a  biological  organism,  although  the 
latter  view  has  not  been  without  its  ex¬ 
ponents  and  followers.  But  public  opinion, 
though  long  suffering,  can  not  be  depended 
upon  to  forever  countenance  those  scientific 
workers  whose  attitude  toward  society  is 
expressed  by  the  old  doctrine,  “mind  your 
own  business,”  and  whose  rule  of  conduct 
recognizes  no  influence  or  appeal  that  lies 
beyond  the  limits  of  their  science.  The 
service  of  highest  efficiency,  however,  will 
be  rendered  by  those  who  through  experi¬ 
ment,  observation  and  generalization,  suc¬ 
ceed  in  dispelling  the  mists  of  shadowy 

3  Stein,  ‘  ‘  Die  soziale  Frage  im  Lichte  der  Phi- 
losophie,  ”  1897,  s.  222. 


suggestion  which  have  prevented  a  clear 
view  of  many  facts  of  nature,  and  who  at 
the  same  time  prepare  the  way  for  their 
widest  application  and  utilization. 

The  efficiency  of  the  scientific  worker 
bears  a  very  direct  relation  to  the  motives 
which  guide  him  in  his  work.  The  tempta¬ 
tion  to  follow  the  line  of  thought  or  study 
that  for  the  time  appears  most  attractive  is 
very  great  and  for  some  irresistible,  and 
advance  in  one  direction  proceeds  only 
until  a  new  and  more  inviting  path  is 
crossed,  but  the  scientist  who  pursues  such 
a  wavering  course  is  apt  to  be  like  the 
aeronaut,  very  much  in  the  air.  The  most 
effective  workers  are  those  who  have  the 
greatest  power  of  sticking  to  a  subject  until 
every  means  of  forcing  the  truth  to  reveal 
itself  has  been  exhausted.  As  the  neces¬ 
sity  increases  for  a  general  attack  upon  the 
more  difficult  and  fundamental  problems, 
the  greater  is  the  demand  for  patience  and 
perserverance  in  the  prosecution  of  inves¬ 
tigation.  The  homely,  but  expressive  say¬ 
ing,  “It’s  dogged  as  does  it,”  which  was 
often  quoted  by  Darwin,  illustrates  a  men¬ 
tal  characteristic  which  has  led  many  a 
man  to  overcome  apparently  insurmounta¬ 
ble  difficulties. 

It  is  also  easy  to  fall  into  the  error  of 
assuming  that  the  collection  of  data  is 
science  and  that  whoever  actively  and  in¬ 
dustriously  accumulates  a  large  collection 
of  observations  on  various  natural  phe¬ 
nomena  thereby  contributes  largely  to 
scientific  progress.  But  the  application  of 
thought  in  lines  that  lead  to  definite  and 
tangible  results,  and  the  collection  of  data 
to  some  useful  purpose,  “will  always  have 
as  their  guiding  motive  the  testing  of  some 
tentative  hypothesis  needed  for  the  expla¬ 
nation  of  our  experience.”  The  shelves 
of  our  libraries  bear  many  a  musty  tome  in 
which  are  recorded  countless  observations 
on  the  phenomena  presented  by  plants,  but 
many  of  these  observations  have  little  mean- 


8 


SCIENCE 


ing  for  science  to-day  either  because  they 
were  not  made  with  sufficient  discrimi¬ 
nating  care  and  precision  to  give  them 
scientific  accuracy,  or  because  they  lacked 
the  correlation  with  well  established  facts 
necessary  to  their  interpretation  in  har¬ 
mony  with  later  discoveries.  Other  obser¬ 
vations  have  remained  in  oblivion  or  con¬ 
scious  neglect,  either  because  of  the  accident 
of  their  place  of  publication  or  because 
they  did  not  appear  in  one  of  the  ‘‘recog¬ 
nized”  mediums  of  scientific  utterance. 
It  seems  reasonable  to  assume  that  the 
scientific  accuracy  or  validity  of  published 
observations  or  conclusions  depends  upon 
the  efficiency  of  their  author  rather  than 
upon  the  place  of  publication.  Those  who 
regard  a  restricted  group  of  books  and 
journals  as  a  canon  to  which  alone  they 
look  for  authentic  scientific  utterance,  and 
regard  all  others  as  apochryphal  do  but 
perpetuate  the  ancient  schism  between  the 
botanists,  on  the  one  hand,  and  the  gar¬ 
deners  and  horticulturists  on  the  other. 

Efficiency  implies  not  only  a  wide  knowl¬ 
edge  of  facts,  but  also  a  breadth  of  view 
which  will  enable  the  relations  between 
various  categories  of  facts  to  be  seen  clearly. 
How  the  lack  of  understanding  of  the 
known  phenomena  and  facts  may  operate 
to  retard  the  diffusion  of  knowledge  is  well 
illustrated  by  the  failure  of  contemporary 
scientists  to  understand  and  accept  the  dis¬ 
coveries  of  the  early  plant  breeders.  While 
the  gardeners  were  making  discoveries  the 
importance  of  which  was  not  recognized 
until  nearly  a  century  later,  the  real  scien¬ 
tists  were  occupied  with  the  recognition 
and  classification  of  species.  The  failure 
of  botanists  to  give  credence  to  the  early 
investigations  in  plant  breeding  has  been 
variously  explained,  but  we  may  well  accept 
the  view  of  Focke4  that  “these  discoveries 
did  not  fit  into  the  idea  of  nature  then 

4  Focke,  W.  O.,  “Die  Pflanzen-Mischlinge, ’ ’ 
1881,  s.  433. 


current,  for  they  could  not  be  reconciled 
with  the  known  facts  and  therefore  were 
disregarded.” 

The  obligation  to  be  efficient  in  the  avoid¬ 
ance  of  error  is  by  no  means  to  be  taken 
lightly.  The  young  writer  who  excused 
his  carelessness  of  statement  and  inaccu¬ 
racy  of  citation  by  saying  “everybody 
makes  mistakes”  no  doubt  uttered  a  truism, 
but  he  also  displayed  his  profound  igno¬ 
rance  of  the  difficulty  with  which  a  mis¬ 
statement  is  rectified  when  once  it  has 
gained  a  footing  in  literature.  There  is 
perhaps  no  more  striking  example  of  the 
strange  fabric  that  may  be  woven  with  the 
warp  of  truth  and  the  weft  of  oversight 
or  error,  than  the  biological  principle 
known  as  Yon  Baer’s  law. 

Yon  Baer  is  renowned  as  the  originator 
of  the  theory  that  the  embryo  of  every 
higher  animal  during  its  development 
passes  through  successive  stages  in  which 
it  simulates  the  adult  forms  of  the  lower 
animals  in  the  same  phylogenetic  series. 
But  Yon  Baer  did  not  originate  this  theory, 
indeed  he  was  its  most  vigorous  opponent. 
What  he  really  taught  was  that  the  embryos 
of  different  animals  are  similar  to  each 
other  in  that  they  adhere  to  the  same  plan 
of  development,  but  through  the  failure 
of  some  of  his  contemporaries  to  be  precise 
and  discriminating,  the  ideas  of  another 
man  were  mistaken  for  those  of  Yon  Baer, 
and  the  latter  was  thereby  placed  in  a 
false  light  in  respect  to  the  contribution 
which  he  made  tD  science. 

Manifestly  a  high  degree  of  efficiency  is 
just  as  desirable  in  interpreting  and  citing 
the  writings  of  other  workers,  as  it  is  neces¬ 
sary  in  planning  and  successfully  conduct¬ 
ing  the  work  of  experimentation,  and  the 
scientific  worker  who  renders  the  best 
service  both  to  himself  and  to  his  science 
will  be  as  zealous  in  avoiding  the  perpetua¬ 
tion  of  error  as  he  is  ardent  in  his  search 
for  truth. 
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It  is  a  social  obligation  of  the  botanist  to 
strive  for  a  better  organization  of  his  sci¬ 
ence.  It  is  not  my  intention  to  raise  that 
much-discussed  question  ‘  ‘  What  is  bot¬ 
any?”  the  answers  to  which  are  approxi¬ 
mately  as  numerous  as  those  who  are  or 
who  think  themselves  botanists,  although  I 
deprecate  the  contrariety  of  opinion  which 
exists  with  respect  to  what  may  properly 
be  included  in  the  domain  of  this  science. 
Some  maintain  the  old  distinction  between 
pure  and  applied  science,  and  would  ex¬ 
clude  from  the  science  of  botany  such  sub¬ 
jects  as  plant  breeding,  economic  botany 
and  plant  pathology;  others  think  botany 
is  largely  an  applied  science,  consisting  in 
part  of  mere  applications  of  other  sciences ; 
some  conceive  the  science  as  largely  re¬ 
stricted  to  one  of  its  phases,  as,  taxonomy, 
morphology  or  physiology;  and  still  others 
maintain  that  botany  is  not  a  single  science 
but  a  group  of  distinct  sciences  with  noth¬ 
ing  in  common  except  the  fact  that  they 
are  concerned  with  the  phenomena  pre¬ 
sented  by  plants. 

Segregation  and  specialization  in  vari¬ 
ous  lines  of  botanical  activity  seem  to  be 
a  natural  process  necessarily  attendant 
upon  scientific  progress.  Competition  be¬ 
tween  these  lines,  each  of  which  seeks  to 
gain  the  ascendency,  and  to  become  recog¬ 
nized  as  the  true  representative  of  the 
science,  also  seems  not  only  natural,  but 
necessary  to  normal  and  progressive  devel¬ 
opment.  There  exists,  however,  a  suffi¬ 
ciently  close  analogy  between  the  evolution 
of  a  science  and  certain  phases  of  organic 
development  to  justify  the  consideration 
of  a  well-established  biological  principle  in 
discussions  of  the  relative  importance  of 
different  branches  of  the  science,  or  the 
promise  which  they  hold  out  of  contrib¬ 
uting  most  to  its  advancement.  This  prin¬ 
ciple  states  that  “the  point  of  departure 
of  the  progressive  lines  of  one  period  of 
time  has  not  been  from  the  terminal  types 


of  the  lines  of  preceding  ages,  but  from 
points  farther  back  in  the  series.”  The 
evidence  is  not  wanting  that  the  new  and 
progressive  lines  of  botanical  activity  do 
not  originate  directly  from  the  most  highly 
specialized  branches  of  the  science,  but 
from  the  more  unspecialized  portion. 
Thus  arose  ecology,  pathology  and  genetics, 
and  so  doubtless  will  the  future  see  the 
origin  and  development  of  other  important 
and  vigorous  branches  of  this  science. 

It  seems  inevitable  that  from  time  to 
time  each  branch  of  the  science  will  pass 
through  eras  of  reconstruction  unless,  in¬ 
deed,  “it  is  assumed  that  the  existing  order 
is  a  closed  system  within  which  men  can 
and  should  rationalize  their  conclusions, 
but  only  within  that  system  and  ever  under 
its  authority.”  But  such  a  philosophy  is 
incompatible  with  the  modern  spirit  of 
progress,  which  is  constantly  utilizing  accu¬ 
mulated  experience  in  the  development  of 
new  points  of  view  and  demanding  a  fre¬ 
quent  readjustment  of  the  relations  exist¬ 
ing  between  allied  lines  of  investigation. 
The  organization  of  the  science,  however, 
implies  much  more  than  the  harmonious 
adjustment  of  relations  between  its  various 
branches,  or  agreement  as  to  their  proper 
sphere  of  activity.  It  requires  that  botan¬ 
ists  realize  that  their  duties  are  not  fulfilled 
by  investigation  alone,  but  that  there  is 
also  incumbent  upon  them  the  obligation 
to  give  serious  consideration  to  what  for 
want  of  a  better  term  may  be  called  the 
business  affairs  of  the  science.  If  the  great 
body  of  investigational  work  now  in  prog¬ 
ress  is  to  have  continued  growth  and  op¬ 
portunity  for  unrestricted  expansion,  the 
means  must  be  forthcoming  to  provide  for 
its  support,  and  to  assure  the  protection 
of  its  interests.  Society  must  be  looked  to 
as  the  source  of  these  means,  and  how  freely 
they  are  given  and  what  restrictions  or 
limitations  are  imposed  with  respect  to  the 
manner  in  which  they  are  to  be  applied 
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will  depend  largely  upon  the  degree  to 
which  there  is  developed  in  the  public  at 
large  a  sympathetic  appreciation  of  the  aim 
and  purpose  of  the  science  of  botany. 

It  is  relatively  easy  to  obtain  financial 
support  for  a  scientific  enterprise  which 
promises  speedy  returns  in  kind,  but  when 
the  energy  expended  in  such  an  enterprise 
is  devoted  solely  to  securing  showy  and 
immediately  practical  results,  then  does 
scientific  education  become  a  mere  matter 
of  merchandise  and  science  itself  is  de¬ 
graded  to  the  level  of  a  trade.  Public  sup¬ 
port  to  scientific  enterprise  must  be  secured 
on  some  other  basis  than  that  of  annual 
dividends.  Results  of  great  and  permanent 
benefit  to  society  may  rightfully  be  ex¬ 
pected,  but  they  must  be  looked  for  in  the 
better  understanding  of  the  forces  of  na¬ 
ture  and  their  application  to  the  promotion 
of  human  welfare,  in  the  development  of 
constructive  habits  of  thought,  which  tends 
to  forecast  the  future  by  an  analysis  of  the 
facts  of  the  present,  and  in  the  social 
progress  which  will  be  favored  by  a  clearer 
perception  of  the  relations  existing  between 
plants  and  man. 

It  is  fruitless  merely  to  affirm  that  more 
attention  should  be  given  to  the  claims  of 
science,  or  to  condemn  the  non-scientific 
classes  for  estimating  the  importance  of 
scientific  work  according  to  its  money 
value.  I  am  persuaded  that  the  much- 
deplored  tendency  to  look  for  immediate 
and  practical  returns  from  scientific  work 
is  due  less  to  crass  and  sordid  motives  than 
to  a  lack  of  right  understanding  of  the 
manifold  ways  in  which  science  exerts  a 
beneficent  influence  upon  the  affairs  of  men. 
This  disability,  however,  is  not  beyond 
remedy,  and  will  be  much  less  in  evidence 
when  greater  attention  is  given  to  the  edu¬ 
cation  of  the  individual  along  lines  which 
will  lead  to  a  better  perception  of  the  real 
meaning  of  science.  Organization  and 


unity  of  spirit  and  purpose  directed  to  the 
scientific  education  of  the  public  are  essen¬ 
tial  if  practical  men  are  to  be  brought  to 
see  that  their  interests  will  be  furthered 
by  encouraging  scientific  work  and  if  soci¬ 
ety  is  to  be  depended  upon  for  its  liberal 
support. 

Finally,  it  is  an  obligation  of  the  botan¬ 
ist  to  recognize  the  beneficent  influence  of 
personal  association.  The  inspiration 
gained  by  participation  in  the  annual  meet¬ 
ings  of  our  scientific  societies  and  associa¬ 
tions  is  too  well  appreciated  to  need  elabo¬ 
ration  or  comment.  Similarly,  the  impor¬ 
tance  of  the  close  personal  relation  between 
the  student  beginning  research  and  his  in¬ 
structor  is  clearly  understood.  But  it  is 
of  the  possibilities  which  lie  in  the  closer 
personal  association  between  the  junior 
and  the  senior  members  of  this  society  that 
I  would  speak.  It  is  sometimes  said  that 
the  younger  generation  is  inclined  to  be 
dogmatic,  self-sufficient  and  somewhat  dis¬ 
regardful  of  the  wisdom  and  knowledge 
acquired  by  their  elders.  If  this  be  true, 
it  is  largely  because  the  printed  page  has 
been  substituted  for  the  more  natural 
means  of  communication  between  individ¬ 
uals.  But  the  printed  page  transmits  very 
imperfectly  the  intangible  something  we 
call  personality,  that  power  to  kindle  in 
others  the  fire  of  enthusiasm,  to  develop 
that  point  of  view  which  leads  to  creative 
thinking,  and  to  point  the  path  to  that  in¬ 
sight  and  vision  which  has  been  attained  by 
those  of  riper  wisdom.  The  younger  gene¬ 
ration  needs  the  personal  inspiration  and 
guidance  which  it  is  wuthin  the  power  of 
their  elders  to  give,  nay,  more,  they  stand 
alert  and  expectant  awaiting  the  time  when 
their  natural  leaders  may  signify  their  will¬ 
ingness  to  give  them  counsel  and  instruction. 
When  the  senior  members  of  this  society 
raise  the  banner  of  wisdom  and  experience, 
and  sound  the  assembly  call,  they  will  find 
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their  juniors  quick  to  desert  the  paths 
which,  like  those  in  a  woods,  end  nowhere, 
or  which  lead  over  the  heights  of  purely 
intellectual  gratification,  or  through  the 
picturesque  valleys  of  individualism,  and, 
rallying  to  their  standard,  be  content  to 
march  together  along  the  broad  road  of  co¬ 
operation,  and  united  effort,  which  ulti¬ 
mately  leads  to  the  heights  of  progress. 
And  then  when  our  leaders  shall  approach 
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the  end  of  life’s  journey,  they  will  have 
the  satisfaction  of  knowing  that  although 
their  printed  works  may  soon  be  super¬ 
seded  or  sink  into  oblivion,  the  influence  of 
their  inspiration  and  personality,  perpetu¬ 
ated  through  their  friends  and  fellow- 
workers,  will  endure  for  all  time. 

W.  W.  Stockberger 


U.  S.  Department  of  Agriculture 
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The  sunflower  has  been  cultivated  to  some  extent  in  _ ^ 

parts  of  the  United  States  either  as  an  ornamental  plant,  HTT  fTB'  gSBEL,  ur'ifs 
a  silage  crop. 


The  Sunflower  as  a  Seed  Crop 

• 

The  sunflower  has  been  grown  as  a  seed  crop  chiefly  in  California, 
Illinois,  Indiana  and  Missouri.  "(Then  cultivated  for  this  purpose  it  does  well 
wherever  the  soil  and  climatic  conditions  are  favorable  for  the  production  of 
good  crops  of  com.  Land  to  be  planted  to  sunflowers  is  prepared  as  it  would 
be  for  planting  to  corn.  Sunflower  seeds  may  be  safely  planted  somewhat  earlier 
than  corn,  as  late  spring  frosts  do  not  kill  the  young  plants.  However,  where 
the  season  is  fairly  long,  they  may  be  planted  on  lands  which  have  remained  too 
wet  for  cultivation  until  2  or  3  ^eeks  after  the  season  for  planting  corn  is 
past.  The  seeds  may  be  planted  by  hand  or  with  a  corn  planter,  about  2  inches 
deep,  in  hills  3  feet  apart  in  rows  3  or  3”-1/2  f’eet  apart.  From  4  to  8  pounds 
of  seed  are  required  to  an  acre.  The  Mammoth  Russian  variety  is  preferred  for 
seed  production.  \/hen  the  plants  are  8  to  10  inches  tall  they  are  thinned, 
leaving  two  to  each  hill.  The  crop  is  cultivated  in  practically  the  same  man¬ 
ner  as  corn. 

Sunflowers  grown  for  seed  are  generally  harvested  just  before  the  seeds 
are  quite  ripe  enough  to  shatter,  usually  about  the  middle  of  September,  Various 
methods  of  harvesting  and  thrashing  are  employed.  Frequently  a  wagon  with  a 
tight  box  fitted  with  one  high  side-board  is  drawn  alongside  the  rows,  the  heads 
are  cut  off  with  a  stout,  sharp  knife,  and  thrown  into  the  wagon  box  and  against 
the  side-board,  whereby  a  large  part  of  the  seed  is  shelled  out,  A  workman  in 
the  wagon  uses  a  stout  stick  or  curry-comb  to  remove  any  seed  remaining  in  the 
head,  which  is  then  thrown  upon  the  ground.  In  this  manner  three  men  usually 
harvest  and  thrash  at  least  one^acre  a  day.  Sometimefe  a  pea  or  small  grain 
thrasher  is  used  to  separate  the  seeds  from  the  heads.  Except  with  very  small 
crops,  the  use  of  a  machine  will  effect  a  large  saving  of  time  and  labor  in  thrash¬ 
ing.  The  seed  is  cleaned  on  a  fanning  mill,  spread  out  on  a  floor,  and  turned 
at  intervals,  until  thoroughly  dry,  since  new  seed  tends  to  become  musty  if  stored 
in  large  quantities. 

Yield  and  Prices. 

The  yield  of  seed  is  quite  variable  and  depends  largely  upon  the  nature  . 
of  the  soil  and  the  character  of  the  season.  Under  very  favorable  conditions 
the  yield  may  reach  2,000  pounds  per  acre,  but  usually  ranges  from  800  to  1,200 
pounds  per  acre.  The  weight  per  bushel  of  seed  varies  from  25  to  35  pounds, 
averaging  about  JO  pounds.  Prior  to  the  war  the  estimated  cost  of  producing  sun¬ 
flowers  in  this  country  was  nine  to  twelve  dollars  per  acre.  The  price  for  the 
seed  paid  to  growers  ranged  from  $2.00  to  $4.00  per  100  pounds.  On  a  basis  of  a 
yield  of  1,000  pounds  per  acre  and  a  price  of  $3*00  per  100  pounds, the  net  re¬ 
turn  to  the  grower  was  not  far  from  $20.00  per  acre.  During  the  war  years  the 
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price  was  greatly  increased.  Put  Pas  since  decline  to  aPout  pre^ 

On  November  12,  1921,  the  average  price  paid  to  to  $4  75 

was  $2.75  per  100  pounds,  and  to  growers  in  California  $4.25  to  5 

Uses  of  Sunflower  Seed. 

Sunflower  seeds  are  extensively  used  as  feed  for  poultry  and  birds, 
and  are  often  fed  to  fans  animals  to  improve  their  physical  condition.  The 
seeds  are  rich  in  fat  and  protein,  and  it  is  usually  preferred  to  mir  them 
with  other  grains  in  feeding.  Under  pressure  sunflower  seeds  yield  about  20 
per  cent  of  oil.  the  higier  grades  of  which  are  edible.  «  yamigh 

useful  in  soap-making,  wool -dressing,  in  paints  and.  in  cer.ain  i 
The  cake  left  after  the  extraction  of  the  oil  by  pressure  has  a  feeding  value 
approximately  equal  to  that  of  the  cake  resulting  from  the  expression  of  eo 
oil  or  linseed  oil.  It  is  doubtful  whether  sunflower  oil  could  now  be  "“ma¬ 
tured  at  a  profit,  owing  to  the  present  high  price  of  the  seed  and  the  relati  ely 
low  prices  of  Other  oils  with  which  it  would  come  into  competition. 

The  Sunflower  as  a  Silage  QxP_£« 

Experiments  with  sunflowers  as  a  silage  crop  have  been  carried °“ 
several.  ySirs  in  a  number  of  states,  for  the  most  part  with  gratifying  results. 
The  variety  generally  grown  is  the  Mammoth  Russian,  seed  of *  ®ay  ^he  geed 
tained  from  local  dealers  or  the  larger  seed  houses.  The  viabil-  3 
M  be°tea ted  before  sowing.  Under  ordinary  conditions  wh»  planted  ^ong. 
the  seed  is  sown  at  the  rate  of  8  to  10  pounds  per  acre,  under  irrigation  12  x 
15  pounds,  and  when  mixed  with  corn  about  4  pounds.  The  seed  may  be  sownwit 
a  *rain  drill  set  to  space  the  rows  the  same  as  for  corn.  Vhen  well  P 
plSfs  are  thimed  toTtand  6  to  8  inches  apart  in  the  row.  or  12  inches  apart 

if  under  irrigation. 

Sunflowers  for  silage  are  cultivated  like 'wf^seS^s  in 
the  same  expense.  They  are  cut  when  a  little  more  than  ”  „e  cu? 

the  milk  stage.  In  harvesting,  the  corn  binder  is  used,  siloed  like 

by  hand.  The  plants  are  run  through  an  ordinary  ensilage  cu- 

corn. 

Yields  of  green  forage  "Ported  have  ranged _from  5*»  ^“’JJici.nt 

acre  under  dry-land  conditions,  and  from  20  t  3  t  greater  than 

moisture  was  available.  These  yields  range  from  50  to  200  per  cent  gr 

that  of  corn  grown  under  similar  conditions. 

Under  conditions  of  soil  and  climate  te^e’a^fmuent- 

growing  of  corn,  sunflowers  make  a  6  *  fl  promise  to  become  a  use- 

ly  offer  no  advantage  over  corn  for  silage,  oun  1  P  ions  ,-hero  the 

ful  silage  crop  on  soila  not  entirely  adapted  to  corn,  and  in  reg  cora. 

growing  season  is  too  cool  for  the  production  of  large  yiei  a  ield,  go  „r 
The  crop  is  more  resistant  to  drought  than  Editions.  It  is  also 

cent  greater  than  com  under  the  same  severe  ‘  from  2  to  3 

much  more  resistant  to  frost  than  com.  and  usually  remains  gr 

weeks  after  corn  has  been  cut  by  frost. 
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Preliminary  tests  with  sunflower  silage  indicate  that  its  feeding 
value  is  about  the  same  as  that  of  corn  silage.  Sunflowers  when  cut,  dried 
and  fed  as  stover  are  also  said  to  show  a  good  feeding  value. 

Diseases  and  Pests  of  the  Sunflower. 

The  sunflower  plant  is  more  or  less  subject  to  the  attacks  of 
several  plant  diseases  and  insect  pests.  One  of  these  is  a  rust  which  has 
caused  very  serious  damage  in  some  sections*  especially  where  the  crop  has 
been  grown  for  several  seasons  in  succession.  The  sunflower  weevil  frequently 
attacks  the  sunflower  seed  before  it  has  ripened  sufficiently  to  be  harvested, 
and  in  some  sections  of  the  United  States  where  sunflowers  have  been  grown  for 
several  years  in  succession  the  rayages  of  this  pest  have  caused  the  crop  to  be 
abandoned.  Systematic  rotation  of  the  sunflower  with  other  crops  has  been  recom¬ 
mended -in  weevil-infested  areas.  In  some  places  cut-worms  have  proved  trouble¬ 
some,  and  in  others  grasshoppers  have  destroyed  the  entire  crop, 

r  , 

Sunflower  heads,  when  they  are  ripening,  are  very  attractive  to  birds, 
whose  depredations  frequently  cause  heavy  losses  of  seed. 


W.  W,  Stockberger 

Physiologist  in  Charge  of  Drug, 
Poisonous  and  Oil  Plant  lever tigations* 
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Vanilla  Beans  in  the  United  States 

By  W.  W.  STOCKBERGER,  Physiologist 

Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture 


Mr.  Chairman  and  gentlemen:  Your  secretary  kindly 
and  thoughtfully  placed  in  my  hands  a  few  moments  ago 
these  records  of  the  minutes  of  the  previous  meeting,  and 
although  he  made  no  suggestion  about  it,  on  turning 
through  the  pages  I  find  a  rather  elaborate  report  of 
previous  discussions  on  vanilla.  I  appreciate  his  kind¬ 
ness,  but  nevertheless  what  few  remarks  I  have  to  make 
upon  the  subject  of  vanilla  will  be,  I  assure  you,  on 
somewhat  different  lines  from  those  contained  in  the  min¬ 
utes  of  the  previous  meeting.  (Applause  and  laughter.) 

Briefly,  what  1  want  to  tell  you  is  this :  About  fourteen 
years  ago,  in  Florida,  the  Bureau  of  Plant  Industry  opened 
an  experimental  garden  at  Miami,  into  which  were  brought 
plants  from  various  tropical  countries  with  the  idea  of  de¬ 
termining  whether  or  not  they  might  be  acclimatized,  or 
perhaps  some  of  them  adapted  for  cultivation  in  that  sec¬ 
tion  which  is  below  the  frost  line.  Professor  Rolfs,  who 


is  now  the  director  of  the  Agriculture  Experiment  Station 
in  Florida,  visited  Mexico,  passing  through  Vera  Cruz,  and 
from  there,  among  many  other  things,  he  sent  back  a  col¬ 
lection  of  cuttings  of  the  vanilla,  which  is  grown  in  that 
section.  Six  years  later  another  of  our  men  visited  the 
West  Indies  and  the  Bahamas,  and  secured  additional  col¬ 
lections  o,f'  cuttings  of  vanilla.  These  were  brought  back 
to  Miami  and  there  planted.  To-day  there  are  about  four¬ 
teen  different  varieties  of  vanilla  growing  in  the  gardens 
at  Miami.  These  plants  have  not  been  watched  carefully 
or  cared  for  as  considerately  as  many  other  plants  which 
we  have  introduced,  hoping  to  secure  an  early  and  per¬ 
haps  favorable  introduction  in  the  market,  but  they  have 
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been  taken  care  of  in  a  general  way.  A  sort  of  lattice  or 
trellis  or  shade  was  erected  of  timbers  covered  with  lath 
work  under  which  these  vanilla  plants  were  cultivated,  and 
where  they  are  now  growing.  No  particular  attention  has 
been  given,  as  I  said,  towards  determining  the  require¬ 
ments  in  the  way  of  soil  or  special  method  of  handling. 
I  hey  have  been  given  the  ordinary  garden  treatment.  To 
my  knowledge  no  variation  has  been  made  in  the  shade 
since  it  was  first  erected.  Whether  we  have  too  much 
shade  or  too  little  is  naturally  a  subject  for  experiment. 

These  plants  come  into  blossom  usually  in  April  or  in 
May,  varying  somewhat  with  the  season.  There  are  usual¬ 
ly  a  number  of  blossoms,  and  in  January  or 
tebruary  of  the  succeeding  year  a  number  of  pods  usually 
mature.  I  have  here  a  photograph  of  natural  size,  show¬ 
ing  a  cluster  of  pods  of  the  Vanilla  Planifolia,  Andrews, 
which  represents  the  typical  plant  and  the  pods  as  they  are 
produced  in  these  gardens. 

The  curing  of  these  beans  I  attempted  since  it  was 
necessary  that  something  be  done  with  them  or  they 
would  spoil.  I  did  the  best  I  could,  and  very  hastily,  to 
see  whether  they  could  be  cured  and  something  made  out 
of  them.  The  results  of  some  of  these  endeavors  I  have 
here  and  will  now  show  you.  In  deference  to  this  being 
an  official  experiment  and  contrary  I  think  to  the  usual 
trade  custom,  these  samples  are  bound  with  red  tape 
(laughter). 

Mr.  McCormick  and  Dr.  Baer  have  seen  these  in  my  lab¬ 
oratory,  and  also  a  sample  which  I  have  not  with  me,  a 
few  pods  that  I  placed  in  a  glass  jar  upon  which 
a  few  crystals  of  vanillin  had  developed.  Gentlemen,  I 
would  like  to  have  you  look  at  these.  That  is  home¬ 
grown  vanilla. 

(Bunches  of  cured  vanilla  beans  were  here  passed  among 

the  members  of  the  association.) 


Mr.  Clawson:  How  long  did  it  take  you  to  cure  this? 

Dr.  Stockberger:  Well,  I  want  to  tell  you  the  story  about 
that  if  it  will  not  bore  you.  I  began  by  trying  some  of  the 
common  methods  of  curing;  first  by  dipping  the  beans  into 
hot  water  and  then  wrapping  them  in  cloths  and  keeping 
them  warm,  and  allowing  them  to  go  through  the  usual 
process  of  fermentation.  In  the  case  of  that  treatment  I 
suppose  three  weeks,  perhaps  elapsed  before  they  were 
sufficiently  dry  so  they  could  be  laid  aside  in  a  drawer. 
Others  of  these  beans  were  simply  put  into  an  ordinary 
laboratory  oven  after  they  had  begun  to  turn  brown,  and 
kept  warm,  at  a  moderate  temperature,  and  allowed  to 
become  dry.  I  do  not  know  exactly  the  time,  but  they 
became  dry  in  the  course  of  a  very  few  days.  Another 
bunch  of  "them  I  simply  wrapped  in  a  towel  and  threw 
into  a  covered  glass  jar  to  prevent  too  rapid  drying. 
They  were  allowed  to  remain  there  until  they  were 
dry."  Some  of  them  I  simply  threw  down  on  the  lab¬ 
oratory  table,  where  they  were  allowed  to  stay 

for  a  matter  of  two  or  three  weeks,  receiving 

absolutely  no  attention  whatsoever,  and  these  samples  be¬ 
fore  you  now  have  received  that  kind  of  treatment.  The 
elaborate  method  of  curing,  the  sweating  process,  so  far 
as  I  could  determine,  produced  no  better  results  than  in 
the  case  of  those  that  were  simply  thrown  down  on  the 
laboratory  table  and  allowed  to  go  through  the  natural 
process  of  curing,  or  in  the  case  of  those  that  were  al¬ 
lowed  to  cure  in  the  oven.  I  think  one  of  these  bunches 
shows  it  was  cured  too  hastily.  That  was  the  one  that 
was  dipped  in  hot  water  before  it  had  sufficiently  browned. 
This  is  of  very  little  interest  perhaps,  except  in  connec¬ 
tion  with  one  point.  The  beans,  or  the  portions  of  beans 
which  are  in  this  glass  vial  were  taken  from  fresh  material 


received  in  the  laboratory  before  any  sign  even  of  yel¬ 
lowing  had  occurred.  The  beans  were  still  green  in  color. 
They  were  placed  immediately  into  absolute  alcohol, 
which  of  course  was  slightly  reduced  by  the  sap.  I  think 
probably  the  material  had  stood  in  the  sealed  jar  in  this 
solution  with  practically  no  air  over  the  top  for  a 
year  before  any  investigation  of  the  material  was  made. 
Then  an  examination  of  the  liquid  was  made  to  determine 
if  possible  the  glucosides.  I  was  anxious  to  see  the 
results.  While  this  has  not  yet  been  subjected  to  as 
thorough  and  rigid  an  examination  as  I  desire,  no 
glucoside  has  turned  up,  but  an  abundant  deposit  of 
crystals  of  vanillin  has  been  secured. 

If  vanillin  can  be  developed  in  these  beans  in  abso¬ 
lute  alcohol  I  do  not  quite  see  why  it  is  neces¬ 
sary  to  go  through  all  this  laborious  and  rather  uncleanly 
method  of  preparation  to  which  many  of  the  beans  are 
subjected,  and  if  vanillin  can  be  produced  in  the  beans 
through  the  methods  which  I  have  used  in  very  crudely 
curing  these  beans  I  believe  that  improved  methods  for 
curing  beans  may  be  worked  out  which  would  entirely 
eliminate  many  of  those  undesirable  practices,  and  which 
might,  perhaps,  put  the  curing  of  beans  on  a  thoroughly 
scientific  basis,  one  which  would  be  acceptable  from  the 
standpoint  of  cleanliness,  and  one  also  which  would  in¬ 
volve  much  less  labor,  and  be  more  adapted  to  conditions 
of  commercial  production  in  this  country. 

I  know  you  will  find  this  material  exceedingly  rough. 
It  has  split;  and  darkened  and  discolored,  and  it  is 
wrinkled,  and  probably  never  would  be  accepted  by  the  trade 
except  under  certain  conditions,  but  the  thing  which  I  am 
anxious  to  know,  and  will  say  in  closing  is  this :  The 
Department  has  shown  that  the  vanilla  plant  will  grow 
and  fruit  in  the  United  States,  and  if  suitable  areas  for 
the  introduction  of  the  culture  of  this  plant  exist  in 
Florida  I  believe  that  with  proper  commercial  help,  the 
culture  of  vanilla  beans  in  the  southern  part  of  the  United 
States  might  possibly  be  introduced  on  a  commercial 
scale.  And,  as  I  said,  we  have  now  shown  that  the  plant 
can  be  raised;  at  least,  it  has  stood  those  conditions  of 
cultivation  for  fourteen  years ;  that  it  is  possible  to  produce 
the  beans  in  the  vicinity  of  Miami,  and  that  under  expert 
handling  probably  a  fair  quality  of  product  could  be  pro¬ 
duced.  If  the  quality  exists,  and  if  the  trade  would  accept 
this  material,  I  believe  that  the  proper  sort  of  encourage¬ 
ment  might  help  to  demonstrate  the  commercial  produc¬ 
tion  of  vanilla  in  the  United  States.  At  the  present  time 
it  is  purely  an  experiment,  and  has  been  carried  on  in 
a  very  limited  wav,  we  might  say,  for  a  number  of  years, 
but  has  reached  results  which  I  present  to  you  this  after¬ 
noon.  I  thank  you  for  your  patience.  (Applause.) 

The  President :  Doctor,  I  would  like  to  ask  you  if  you 
have  ever  made  an  alcohol  extract  of  the  vanilla  beans  you 
have  grown?  In  other  wrords,  made  an  extract  of  vanilla 
from  those  beans? 

Dr.  Stockberger :  No,  that  I'have  not  done.  I  am  not  a 
chemist.  When  it  comes  to  extracts  that  is  in  the  domain 
of  Brother  Chace.  I  will  say,  however,  that  extracts  have 
been  made  with  various  menstruums,  and  apparently  satis¬ 
factory  flavors  have  been  developed. 

Mr.  Clawson :  Did  you  ever  try  the  flavoring  extract  that 
you  made  from  the  bean,  try  to  use  it  to  see  what  the 
flavor  was? 

Dr.  Stockberger  :  I  have  not  done  anything  like  that  at 
all.  My  extracts  were  used  only  for  analytical  purposes. 


Mr.  Clawson:  That  is  the  most  interesting  thing  I  have 
seen  in  connection  with  vanilla  beans. 

Dr.  Stockberger :  It  is  to  me.  On  theoretical  grounds  I 
did  not  expect  to  find  any  vanillin,  but  I  am  absolutely 
positive  of  the  whole  manipulation  because  I  did  it  myself. 
I  know  that  the  beans  were  green,  every  one  of  them,  abso¬ 
lutely  green  in  color,  and  the  alcohol  was  practically  one 
hundred  per  cent,  and  there  is  the  result.  What  that  could 
be  used  for  I  do  not  know,  but  I  simply  present  it  to  you 
as  a  suggestion.  If  it  is  entitled  to  any  further  consider¬ 
ation  by  you  I  should  be  glad  to  know  it. 

Dr.  Baer :  From  the  practical  consideration,  as  I  under¬ 
stand  it,  the  government  would  be  willing  to  go  ahead 
with  further  experimentation  if  there  were  any  reason 
to  believe  it  would  be  taken  up  later  by  the  commercial 
interests. 

Dr.  Stockberger:  We  feel  like  this,  doctor:  We  feel 
that  there  is  a  reasonable  certainty  of  this  material  being 
taken  by  the  trade,  and  if  we  can  tentatively  figure  out  per 
pound  the  price  at  which  it  would  be  taken  we  could  count 
costs,  as  it  were  and  so  determine  the  practicability  of 
further  experiments.  If  it  is  going  to  cost  us  twenty- 
five  dollars  per  pound  to  produce  vanilla  beans  in  southern 
Florida  we  will  not  go  any  further. 

Dr.  Baer:  Have  you  any  idea  what  it  will  cost? 

Dr.  Stockberger:  No,  I  have  not  yet  entered  into  that 
except  in  a  general  way.  I  believe  if  we  could  get  a  fair 
price — I  say  that  advisedly— a  fair  price  per  pound,  that 
it  might  be  possible  to  produce  vanilla  with  a  margin  of 
profit. 

Dr.  Baer:  I  believe  every  extract  manufacturer  would  be 
more  than  pleased  if  they  could  grow  the  beans  in  this 
country  under  scientific  methods  of  curing,  but  could  you 
quote  any  figures  that  you  would  be  willing  to  submit  to 
us  on  the  question  of  cost?  Perhaps  a  number  of  manu¬ 
facturers  would  guarantee  to  take  so  much  of  it  at  a  cer¬ 
tain  price.  You  do  not  know  how  many  beans  they  would 
grow  per  acre. 

Dr.  Stockberger :  I  am  absolutely  in  the  dark  on  that. 

The  President :  Would  not  the  best  way  be  to  make  a 
formal  request  backed  by  this  association  that  the  Depart¬ 
ment  of  Agriculture  place  in  the  hands  of  a  committee  ap¬ 
pointed  by  this  association  some  green  beans  and  some 
cured  beans  for  experimental  purposes  I  believe  fhe  De¬ 
partment  of  Agriculture  would  be  very  glad  and  willing 
to  go  that  far  and  then  upon  the  report  of  that  committee 
the  association  as  a  w'hole  may  take  it  up.  I  make  that  in 
the  form  of  a  motion— that  the  secretary  write  a  letter  to 
the  Department  asking  that  they  place  at  the  disposal  of  a 
committee  appointed  by  the  chair,  green  beans  and  also 
cured  beans  for  the  purposes  of  experimentation. 

(Upon  motion  duly  made,  seconded  and  carried,  it  was 
resolved  that  a  letter  be  written  by  the  secretary  to  the 
Department  of  Agriculture,  that  they  place  at  the  disposal 
of  a  committee  to  be  appointed  by  the  president,  green 
beans  and  also  cured  beans  for  the  purposes  of  experi¬ 
mentation  ) 

The  President:  Doctor,  we  thank  you  very  much.  That 
is  one  of  the  most  interesting  subjects  we  have  had  brought 
before  us.  The  next  on  the  program  is  an  address  on  the 
legal  standard  for  flavoring  extracts  and  a  commissioner's 
experience  therewith,  but  Dr.  Caspari  has  asked  that  he  be 
called  last.  We  have  with  us  our  genial  friend,  Mr.  Gar¬ 
diner,  who  makes  ice  cream,  and  he  has  kindly  offered  to 
say  a  few  words  on  that  subject. 
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BUREAU  OF  EDUCATION 
PLANS  COLLEGE  SURVEY 


To  Make  Study  of  Accomplishment*, 
Status,  and  Objectives  of  Land- 
Grant  Type  of  Education 

Tho-  formation  of  n  sjieolnl  advisory 
committee  of  nine  members  to  function 
In  ttie  survey  of  the  land  grant  coll  ceres 
of  the  United  Stntes  authorized  by  the 
Inst  Congress,  one  of  the  largest  surveys 
of  Its  kind  ever  undertaken  In  the  coun¬ 
try’s  history,  was  announced  November 
IS  by  the  Department  of  the  Interior. 

The  personnel  of  this  committee  fol¬ 
lows:  The  Secretary  of  the  Interior, 
chairmnn;  the  Secretary  of  Agriculture; 
President  It.  A.  Pearson,  of  the  Univer¬ 
sity  of  Maryland,  College  Park,  repre¬ 
senting  the  Association  of  Lund  Grant 
Colleges  and  Universities;  President  It.  S. 
Wilkinson,  of  the  Stnte  agricultural  and 
mechanical  college,  Orangeburg,  S.  C., 
representing  the  Conference  of  Negro 
Land-Grant  College  Presidents;  Francis 
G.  Itlair,  State  superintendent  of  public 
instruction  of  Illinois,  Springfield  ;  Presi¬ 
dent  L.  D.  Coffman,  of  the  University  of 
Minnesota,  Minneapolis;  President  S.  IV. 
Stratton,  of  Massachusetts  Institute  of 
Technology,  Cambridge;  President 
Charles  A.  Lory,  of  the  Stnte  agricultural 
college  of  Colorado,  Fort  Collins;  and 
Miss  Martha  Van  Rensselaer,  director  of 
the  New  York  State  college  of  home  eco¬ 
nomics,  Cornell  University,  Ithaca. 

Congress  authorized  the  expenditure  of 
$117, (KM)  for  this  survey.  The  sltrvey  Is 
being  conducted  by  the  Bureau  of  Educa¬ 
tion  of  the  Department  of  tlie  Interior. 

There  are  (10  land-grant  colleges,  each 
Stnte  and  Territory  maintaining  one  for 
white  students  and  17  Stntes  operating 
additional  colleges  for  colored  students. 
The  number  of  students  enrolled  In  them 
last  year  was  approximately  327,000,  of 
which  314,000  were  white  and  13,000  col¬ 
ored,  and  on  (heir  staffs  were  23,188  pro¬ 
fessors  and  Instructors.  All  of  the  insti¬ 
tutions  are  Stale  supported'  and  their 
totnl  income  In  1025  20  was  $120,200,000, 
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the  Federal  Government  contributing 
$4,134,000. 

in  connection  with  the  formation  of  the 
special  advisory  committee,  the  Anal 


PERSONNEL  DIRECTOR 
DISCUSSES  PROBLEMS 


{Coni itiurii  on  J) 


Doctor  Stockbergcr  Want*  PeopU  of 
Department  to  Have  tbe  Facts 
About  the  Personnel 

Dr.  W.  W.  Stockbergcr.  director  of 
personnel  and  business  administration  of 
the  department,  addressed  the  most  re¬ 
cent  of  the  frequent  conferences  of  exten¬ 
sion  people  and  others  that  are  held  in 
the  office  of  cooperative  extension  work 
In  Washington.  A  number  of  adminis¬ 
trative  officers  of  the  department  being 
present  whose  functions  Involve  matters 
of  personnel,  he  spoke  on  the  subject  of 
"Our  mutual  personnel  problems."  In¬ 
asmuch  as  personnel  Is  a  limiting  factor 
In  all  the  work  of  the  department,  and 
on  account  of  the  fact  that  administra¬ 
tive  officers  and  the  entire  rank  and  tile 
of  the  department  probably  have  taken 
more  Interest  In  nnd  given  more  study  to 
personnel  matters  since  the  passage  of 
the  class!  float  loo  act  than  In  the  preced¬ 
ing  decade,  as  much  of  the  address  as 
space  will  permit  Is  published  below  tn 
this  Issue  of  Tiib  Rkcobd. 

Doctor  Stockbergcr  said; 

"  More  than  almost  anythin*  else, 
people  desire  the  approval  of  their  asso¬ 
ciates.  To  a  large  extent  this  desire 
determines  conduct ;  It  uot  only  tnhlhlta 
the  tendency  to  do  those  things  which 
are  generally  regarded  ns  unltccomln*  or 
reprehensible  but  also  supplies  a  definite 
and  Important  stimulus  to  useful  effort 
In  an  organization  such  ns  ottra  approval 
or  appreciation  of  effort  which  result*  In 
n  broader  and  more  useful  service  may 
frequently  he  expressed  by  tho  spoken 
word,  but  It  normal fy  become*  tangible 
in  tbe  form  of  promotion  or  advance¬ 
ment.  In  fact,  growth  expressed  through 
promotion  or  advancement  1*  the  very 
Hfe  of  an  organisation.  We  must  pro¬ 
vide  opportunity  for  this  growth  In  to 
far  as  limitations  over  which  we  have 
no  control  will  permit.  One  such  oppor¬ 
tunity  lies  tn  promoting  employee*  to 
vacunclos  tn  higher  grade*  In  accordance 
(CoatfNNerf  »*  pop*  *) 
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with  the  general  policy  of  the  depart¬ 
ment  to  fill  vacancies  by  promotion  from 
within.  There  appears  to  be  no  lack  of 
opportunity  for  the  promotion  to  higher 
grades  of  many  of  those  who  are  fitted  to 
assume  greater  responsibilities.  During 
the  calendar  year  1926  alone  468  em¬ 
ployees  in  Washington,  more  than  10  per 
cent  of  the  entire  personnel,  were  pro¬ 
moted  to  higher  grades. 

“  We  must  also  provide  for  reasonable 
increases  in  salary  when  warranted  by 
growth  In  experience  or  responsibilities. 
The  selection  of  employees  for  advance¬ 
ment  should  be  made  carefully  and  Judi¬ 
ciously.  It  Is  easy  to  full  into  a  lock¬ 
step  method  of  selection  and  to  say  ‘  This 
year  we  will  advance  this  group  and 
next  year  that  group.’  Such  a  method 
destroys  initiative  and  discounts  effi¬ 
ciency.  Advancement  should  be  slow  or 
rapid,  according  to  the  rute  of  growth 
of  the  employee.  Frequently  we  bring 
into  the  service  a  young  individual  who 
has  outstanding  capabilities.  Instead  of 
placing  him  in  a  low-salary  class  and 
keeping  him  there  until  he  has  lost  all 
life  and  enthusiasm,  we  should  provide 
for  his  advancement  as  rapidly  as  his 
ability  warrants.  I  do  not  favor  ad¬ 
vancement  on  the  basis  of  seniority 
alone,  but,  other  things  being  equal, 
seniority  may  well  be  the  deciding  factor. 

“  We  may  also  Jook  at  this  question  of 
opportunity  for  advancement  from  an  en¬ 
tirely  different  point  of  view.  At  the  end 
of  the  calendar  year  1926  there  were  606 
employees  on  the  Washington  rolls  who 
had  been  In  the  service  for  20  years  or 
more.  In  1906  the  average  salary  of  this 
group  was  $1,178  and  in  1926  it  was  $2,815, 
an  increase  of  138  per  cent.  Of  this  in¬ 
crease,  49  per  cent  occurred  during  the 
first  decade  and  89  per  cent  during  the 
second  decade.  There  was  also  on  the 
rolls  in  1926  a  group  of  331  employees 
who  entered  the  service  in  1917  at  sal¬ 
aries  which  averaged  $1,065.  In  1926 
the  average  salary  was  $2,127,  which  rep¬ 
resents  an  increase  of  99  per  cent  in  10 
years  of  service.  A  third  group  of  226* 
employees  who  entered  the  service  in 
1921  at  salaries  averaging  $1,316  had 
reached  an  average  of  $1,902  in  1926,  an 
Increase  of  44.5  per  cent  in  five  years  of 
service. 

“Thus  far  averages  only  have  been 
dealt  with.  It  will  now  be  Interesting 
to  consider  the  fortunes  of  some  indi¬ 
viduals  who  were  on  an  equal  salary 
basis  at  the  beginning  of  the  periods  un¬ 
discussion.  In  the  professional  and  sci¬ 
entific  group  that  has  had  20  or  more 
years  of  service  there  are  34  employees 
each  of  whom  was  receiving  a  salary  of 
$1,200  In  1906.  The  lowest  salary  re¬ 
ceived  by  an  individual  of  this  group  in 
1926  was  $2,400,  an  increase  of  100  per 
cent  and  the  highest  salary  was  $5,600, 
an  increase  of  365  per  cent  There  were 
four  at  $3,000,  four  at  $3,800,  and  three 
al  $5,200,  with  the  others  distributed  with 
fair  regularity  over  the  Intervening  sal¬ 
ary  rates.  In  the  clerical  group  that  has 
had  20  or  more  years  of  service  there  are 
87  employees  each  of  whom  was  receiving 
a  salary  of  $720  in  1906.  The  lowest 
salary  received  by  anyone  In  this  group 
in  1926  was  $1,260,  an  increase  of  75  per 
cent  and  the  highest  salary  was  $3,200, 


an  Increase  of  341  per  cent.  Nine  of 
these  employees  were  receiving  salaries 
of  $2,000  or  more.  Various  reasons  are 
frequently  given  for  this  unequal  dis¬ 
tribution  over  the  salary  scale  of  those 
who  were  on  a  parity  in  1906,  some  of 
them  plausible  and  others  highly  Im¬ 
probable.  Relative  age,  at  least  for  the 
professional  group,  di<es  not  ap(>enr  to  1* 
.a  factor  of  much  importance,  since  the 
average  age  of  the  professional  employees 
now  receiving  salaries  ranging  from 
$2,400  to  $3,000  is  the  same  as  the  aver¬ 
age  age  of  those  receiving  more  than 
$3,000.  In  the  clerical  group  the  average 
nge  of  employees  now  receiving  less  than 
$2,000  is  five  years  in  excess  of  the  aver¬ 
age  of  those  receiving  more  than  $2,000. 
These  facta  are  interesting  so  far  as 
these  two  small  groups  are  concerned,  but 
the  number  of  cuses  studied  is  far  too 
small  to  permit  drawing  any  general  con¬ 
clusions  on  this  point.  It  is  evident  that 
there  must  be  some  definite  reasons  for 
such  greut  inequalities  in  the  progress 
of  employees  over  a  period  of  years.  The 
most  important  apparently  are:  (1)  Edu¬ 
cation  and  training;  (2)  social  intelli¬ 
gence;  and  (3)  the  accident  of  circum¬ 
stance. 

"(1)  Education  and  training,  whether 
received  in  academic  halls  or  the  school 
of  experience,  apparently  play  an  im¬ 
portant  part  in  the  advancement  of  an 
Individual.  To  determine  the  relation  of 
education  and  training  to  the  grade  of 
position  held,  I  exumined  the  records  of 
the  231  employees  in  the  professional 
service  who  in  1926  had  been  on  the  rolls 
of  the  department  for  20  years  or  more, 
and  divided  them  into  four  groups :  First, 
those  who  had  no  academic  degree;  sec¬ 
ond,  those  who  had  only  a  bachelor’s 
degree;  third,  those  who  had  a  master’s 
degree ;  and  fourth,  those  who  had  a 
doctor’s  degree.  This  last  group  was  sub¬ 
divided  into  those  who  held  or  earned 
honorary  degrees,  respectively.  I  found 
that  of  these  231  employees  50  were  clas¬ 
sified  in  Grade  P-5,  5  having  no  degree, 
12  the  bachelor’s  degree,  20  the  master’s 
degree,  and  22  the  doctor’s  degree,  16 
earned  and  7  honorary.  There  are  76 
employees  in  Grade  P-4,  8  having  no  de¬ 
gree,  35  the  bachelor’s  degree,  18  the 
master’s  degree,  and  16  the  doctor’s  de¬ 
gree,  13  earned  and  3  honorary.  In  each 
degree  class  the  percentage  of  the  em¬ 
ployees  who  have  been  advanced  to  Grade 
P-5  or  higher  is  as  follows: 

Per  cent 

No  degree _  15.  6 

Bachelor’s  degree _  19.  7 

Master’s  degree _  #8.  6 

Doctor’s  degree,  earned -  44.  4 

Doctor's  degree,  honorary -  80.  0 


"  Similarly,  the  percentage  of  the  em¬ 
ployees  in  each  degree  class  who  In  1926 
were  classified  in  Grade  P-4  is : 

Per  cent 

_  25. 0 

degree - - -  87.8 

sgree - - -  815 

gree,  earned _ - _  So.  1 

gree,  honorary _ _ _  20.  0 

“  These  figures  indicate  very  clearly  that 
factors  other  than  the  attainment  of  an 
academic  degree  hav.e  contributed  mate¬ 
rially  to  the  progress  of  many  Individuals 
In  this  group,  otherwise  we  would  not 
have  5  men  without  a  degree  and  12  men 
with  the  bachelor  -  degree  only  in 
Grade  P-5. 

“(2)  The  general  term  ‘intelligence’ 
has  been  humorously  defined  as  the  rela¬ 
tive  amount  of  dumbness  a  person  pos- 


No  derrr*. 
Bachelor’s 
Master's  d 
Doctor's  d< 
Doctor’s  d< 


senses,  but  as  a  factor  in  personal  pro*-" 
ress  there  is  something  in  addition  to  that 
characteristic  which  largely  determines 
success  or  failure.  I  have  tried  to  define 
that  something  as  social  Intelligence — 
that  group  of  personality  traits  which 
determines  the  conduct  of  an  individual 
in  his  relation  and  contacts  with  bis 
fellow  men.  We  all  know  some  very  in¬ 
telligent  people  who  are  not  able  satis¬ 
factorily  to  discharge  the  duties  of  their 
positions.  We  ali  know  some  highly  edu¬ 
cated  people  who  are  all  right  in  their 
special  field  but  who  often  make  fools  of 
themselves  when  they  get  Into  fields  other 
than  their  own.  They  are  lacking  in  the 
characteristic  of  social  intelligence.  Ton 
know  how  we  almost  Instinctively  pick 
out  one  person  and  say  ‘  He  Is  a  good 
man  for  such  and  such  a  position,’  and 
of  another  we  will  say  ’Yes,  he  is  well 
qualified  in  many  respects,  but — ’  and  it 
Is  the  ‘  but,’  the  lack  of  a  desirable  de¬ 
gree  of  social  intelligence,  that  often 
closes  the  door  of  opportunity. 

"  I  believe  that  self-examination  or  in¬ 
trospection  of  the  proper  kind  is  a  very 
important  factor  in  an  individual’s  suc¬ 
cess.  It  is  the  proper  corrective  for  that 
attitude  of  mind  which  prompts  an  indi¬ 
vidual  to  evade  his  own  responsibility 
and  to  hold  some  one  else  as  always  re¬ 
sponsible  for  bis  failure  to  make  satis¬ 
factory  progress.  All  too  frequently 
administrative  officers  are  criticized  by 
certain  employees  who  say  that  they  do 
not  get  ou  as  fast  as  they  merit,' that 
their  efficiency  ratings  are  too  low,  that 
their  supervisors  are  biased,  or  preju¬ 
diced  and  favor  others  at  their  expense. 
This  tendency  to  blame  somebody  else 
when  we  are  at  fault  is  a  mental  defense 
mechanism,  a  projected  self-criticism. 
Much  useless  worry  and  nervous  wear 
and  tear  could  be  avoided  if  clear  recog¬ 
nition  were  given  the  fact  that  the  pri¬ 
mary  causes  which  determine  satisfac¬ 
tory  personal  progress  as  well  as  the  lack 
of  such  progress  are  to  be  found  in  the 
individual  himself. 

“(3)  Two  men  of  equal  ability  and 
qualifications  may  enter  the  department 
at  the  same  time  but  in  different  bureaus 
or  different  divisions  of  the  same  bureau. 
One  may  find  that  changes  in  organisa¬ 
tion  or  vacancies  occurring  in  higher 
grades  will  afford  him  frequent  opportu¬ 
nities  for  promotion  while  the  other  may 
find  himself  in  a  stable  organization  with 
little  or  no  opportunity  for  advance¬ 
ment.  Again,  unforseen  events  may  oc¬ 
cur  which  will  bring  one  man’s  work 
into  special  prominence  and  win  for  him 
unusual  advancement  while  his  colleague 
may  be  less  fortunate  though  equally 
capable.  So  the  accident  of  circum¬ 
stance  plays  its  part,  leaving  one  in  a 
blind  alley  and  setting  the  feet  of  the 
other  on  the  pathway  of  progress. 

“Another  matter  which  should  engage 
the  serious  consideration  of  adminis¬ 
trative  officers  is  the  amount  of  misin¬ 
formation  which  is  abroad  among  our 
employees  with  re-pect  to  promotions, 
efficiency  ratings,  classification,  and  other 
features  of  administrative  procedure 
which  affect  their  welfare.  For  example ; 
There  appears  to  be  a  belief  current 
among  certain  employees  that  when  pro¬ 
motions  are  made  the  ‘higher  ups’  re¬ 
ceive  the  lion’s  share,  or  that  the  scien¬ 
tific  employees  are  unduly  favored  at 
the  expense  of  the  clerical  workers. 
Now,  what  are  the  facts  in  the  easel 
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At  the  last  semiannual  salary  adjustment 
on  July  1,  1927,  the  professional  and 
scientific  employees  received  43  per  cent 
and  the  clerical  employees  41  per  cent  of 
the  total  increase  granted.  The  remain- 
nig  10  per  cent  was  divided  between  the 
subprofessional  and  custodial  grades.  Of 
the  increase  in  the  professional  and  scien¬ 
tific  service,  51  per  cent  went  to  the  first 
three  grades,  nnd  of  the  Increase  in  the 
clerical,  administrative,  and  fiscal  serv¬ 
ice  70  per  cent  went  to  grades  1  to  5, 
inclusive.  As  to  the  numl>or  of  increases, 
31.3  per  cent  of  the  professional  em¬ 
ployees.  24.5  per  cent  of  the  subprofes- 
sionnl  employees,  27.6  tier  cent  of  the 
clerical  employees,  and  17.5  per  rent  of 
the  custodial  employees  were  advanced 
in  salary. 

“  The  classification  act  has  been 
severely  criticized,  largely,  I  believe,  lie- 
cause  its  major  purpose  lias  been  misun¬ 
derstood.  It  did  not  prove  to  be  a  gen¬ 
eral  salary  increase  act.  as  had  been 
expected,  and  many  employees  received 
no  immediate  financial  benefit  at  the  time 
the  net  went  into  effect.  On  July  1,  1924, 
there  were  4,589  employees  of  this  de¬ 
partment  in  Washington  who  came  tinder 
Its  provisions.  Of  this  number.  1,515,  or 
S3  per  cent,  received  no  increase  in  com¬ 
pensation  as  a  result  of  the  act  aside 
from  the  bonus,  which  was  automatically 
made  a  permanent  part  of  the  basic  sal¬ 
ary.  The  number  and  percentage  of  em¬ 
ployees  who  received  no  increase  in 


compensation  is  as  follows : 

Per  rent 

Professional  service  (285) _ 26 

Subprofcsslonal  service  (201) _ 38.5 

Clerical,  administrative,  fiscal  service 

(631) _ 27.6 

Custodial  service  (398) _ 58.1 


Th|SCTrt"’  Japan.  (Technical  Bulletin 

i  tV»  (  1  nelson,  t*ntonir»l„Kist. 

Japanese  lxx*tle  Investigation*,  Bureau  of 

iLrUomoloKy.  Pp.  i6.  flK«.  5  October 

A  *u‘mlti'chnlcai  publication,  summarising 
the  Information  now  avallublr  reganllng  the 
In  wet  post*  attacking  citrus  In  Jfcp»n.  for 
tnc  in  formation  of  entomologists  nn»J  citrus 
growers.  Japanese  publications  dealing  with 
these  insects  arc  largely  In  the  vernacular 
and  consequently  not  available  to  foreign 
workers,  twelve  species  of  major  importance 
arc  listed,  ns  well  as  30  of  less  consequence, 
and  data  are  presented  upon  the  life  his¬ 
tories,  habits,  and  control  of  many  of  them. 

Monthly  Wcnthcr  Review.  Vol.  55.  No  8 

August  1927.  Pp.  349  335.  U. 
brECiAi,  AirriohEB  : 

Abnormal  summers  In  the  United  States. 
A.  .1,  Henry. 

The  protection  of  strawberries  from  frost 
through  artificial  heating.  Albert  W. 
Cook. 

Some  recent  treasures  of  the  snow.  Wilson 
A.  Bentley. 

C.  E.  P.  Brooks  on  the  effect  of  fluctua¬ 
tions  of  the  Gulf  Stream  on  the  dis¬ 
tribution  of  pressure.  A.  J.  Henry. 

Improved  water-flow  pvrheliometer.  VV.  M. 
Shulgln. 

Analysis  of  the  precipitation  of  rain  and 
snow  at  Mount  Vernon,  Iowa.  Robert 
W.  Hendricks. 


A  mot  rot  oMucratia  dewberry  caused  by  a 


(0-688.)  Frederick 


rlcty  o 

24  i  R.  F.  Poole. 

Pomegranate  Blotch. 

A.  Wolf. 

A  subcutaneous  tumor  in  a  primate  caused 
by  tapeworm  larvae  experimentally  reared 
to  maturity  in  dogs.  iA-119.)  Benjamin 

Scbwart*. 

Journal  of  Agrieullaral  Research.  Vol.  35,  No. 
'•  Septtmher  15,  1927.  Pp.  481  576,  U. 

<  oxtixti  : 

Studies  of  the  physiological  anatomy  of  the 
strawberry.  Hi  585.1  Philip  H  White. 
Comparative  studies  of  winter  hardiness  In 
wheat.  (G  680.)  John  H.  Martin 
The  seeds  of  quack  grass  anti  certain  wheat 

fraiu.es  compared.  (0-693.)  Helen  U. 
^^Benry. 

The  toxic  constituent  of  Hcbwced  or  white 
snakcroot  (Eupatorium  urtlcaefolluini. 
(A-120. )  James  Fltton  Couch. 

Plant  Material  Introduced  hr  the  Other  of  For¬ 
eign  riant  Introduction,  Bureau  of  Plant  In¬ 
dustry.  During  the  Period  from  July  1  to  Sep¬ 
tember  JO.  1925.  (Nos.  44429  te  45047.) 
(Inventory  No.  44.)  l*p.  36.  November 
1927. 

Soil  Survey  of  Grant  County,  Sonth  Dakota.  By 
W.  I.  Watkins,  of  the  U.  8.  Department  of 
Agriculture,  and  W.  U.  Pierre,  of  the  South 
Dakota  Agricultural  Experiment  Station, 
l’p.  31.  flg„  map.  (From  F.  0.  Soils,  1922.) 


One  unit  nf  radiation  used  In  meteorological 
treatises  on  actlnomctry.  Anders  An- 
gostrom. 

Journal  of  Agricu'tnral  Research.  Vol.  33.  No. 

No.  5.  September  1,  1927.  Pp.  385  480.  11. 

Contents : 

The  utilization  of  carbohyrates  by  honey¬ 
bees.  (N.  Y.  (Cornell)  11.)  E.  F. 
Phillips. 

The  utilization  of  carbohydrates  as  food  by 
honeybee  larvae.  (K  194.)  L.  M.  Bert- 
holf. 


Experiment  Station  Record.  VoL  67,  No.  T. 

November  1927.  Pp.  601-700.  ' 

The  Superintendent  of  Document*,  Govern¬ 
ment  1‘rinting  Office,  Washington.  I).  O.,  ha* 
lor  sale  many  publication*  issued  by  thin  de¬ 
partment  ■ rhich  are  no  longer  available  free. 
He  Kill  tend  free  price  Ii*t*  of  them  upon 
request.  Reader!  of  Tub  Recoup  may  render 
a  service  in  the  distribution  of  the  depart- 
merit's  information  by  telling  tlw»e  with  whom 
they  come  in  contact  of  the  availability  of 
these  free  price  lists. 


“  I  fear  that  failure  to  receive  Imme¬ 


diate  pecuniary  benefit  under  the  act  has 
blinded  many  of  our  employees  to  its 
numerous  and  permanent  advantages  to 
the  department  as  a.  whole. 

“The  Classification  Board  also  Is  a 
subject  of  criticism  for  its  failure  to  ap¬ 
prove  some  of  the  recommendations  sub¬ 
mitted  to  It  by  the  department.  During 
the  calendar  year  1926  I  sent  to  the  board 
1,465  classification  sheets  covering  new 
positions  or  changes  in  dnties.  Of  these 
recommendations  the  board  approved 
97.6  per  cent.  This  is  a  very  good  bat¬ 
ting  average,  yet  one  disapproval  causes 
much  more  comment  than  a  hundred 
approvals. 

“  If  more  Information,  more  facts, 
about  the  personnel  sitnation  were  made 
available  to  the  employees  generally,  idle 
rumor  and  unwarranted  criticism  wonld 
give  way  to  a  more  Intelligent  and  more 
sympathetic  understanding  of  our  mutual 
personnel  problems.” 

NEWS  OF  THE  PERSONNEL 

BIOLOGICAL  SURVEY 

John  W.  Meyer,  office  of  exhibits,  extension 
aervice,  has  been  transferred  to  the  division 
of  fur  resources  of  the  Bureau  of  Biological 
Survey,  and  is  stationed  at  the  rabbit  experi¬ 
ment  station  at  Fontana.  Calif.  He  recently 
■pent  a  month  at  the  fur-anImnJ  experiment 
station  of  the  bureau  at  Saratoga  Springs, 
N.  Y„  studying  the  experiments  going  on  there 
prior  to  leaving  for  the  West. 

EXTENSION  SERVICE 

Arkansas. — G.  K.  Alvord,  for  several  years  a 
teacher  of  vocational  agriculture  at  North. 
8.  C.,  has  bean  appointed  county  agent  In 
Calhoun  County,  to  succeed  H.  G.  Dasher, 
resigned  to  go  into  business. 


New  Jersey. — Alice  M.  Seely,  a  home  eco¬ 
nomics  teacher  In  the  Jersey  City  public 
schools,  has  been  appointed  eouDty  club  agent 
In  Ocean  County  to  succeed  Elsie  R.  Horne, 
resigned,  and  she  will  also  carry  on  club  work 
in  home  economics.  John  E.  Brockett.  a  grad¬ 
uate  of  Connecticut  Agricultural  College,  has 
been  appointed  assistant  bounty  agent  la 
Atlantic  Coonty.  B.  8.  Stabler  has  resigned 
as  county  agent  In  Cape  May  CouDty. 

Tennessee- — Mrs.  II.  M.  TTull.  home  demon¬ 
stration  agent  In  Sumner  County,  has  resigned 
to  attend  George  Peabody  College.  Minnie 
Ruth  Stephens  has  succeeded  Marvel  Bass  as 
home  demonstration  agent  In  Lawrence 
County. 

Virginia.- — Kent  Apperson,  assistant  exten¬ 
sion  horticulturist,  will  resign  November  31 
to  manage  two  large  orchards  in  the  State. 
G.  W.  Patterson,  extension  agronomist,  will 
resign  December  31  to  take  a  position  with  the 
Chilean  Nitrate  Co. 

Michigan. — C.  V.  Orlatt,  who  has  been  oper¬ 
ating  a  large  farm,  has  been  appointed  exten¬ 
sion  specialist  in  sngar-beet  culture.  H.  F. 
Moxlev,  a  county  agent  in  Kansas,  will  become 
extension  specialist  In  animal  husbandry,  Jan¬ 
uary  1.  1928. 


EXPERIMENT  STATION  PUBLICATIONS 

The  Office,  of  Experiment  Stations  has  Just 
received  for  its  library  files  copies  of  the  fol¬ 
lowing  publications  of  the  State  experiment 
stations.  Copies  may  be  obtained  from  the 
stations  Issuing  them. 

This  department  has  no  supply  of  them  for 
publication. 

Ornamental  vines.  H.  Mowry.  (Florida  Sta. 

BuL  188.  p.  183-230,  61  figs.  June  1827  ) 
Bed  rot  of  sweet  potatoes.  B.  B.  Higgins. 
(Georgia  Sta.  Clrc.  80,  p.  218-221,  1  fig. 
Sept.  1927.) 

Home-cured  pork.  F.  R.  Edwards.  (Georgia 
Sta.  Clrc.  81,  p.  222-225.  1  fig.  Sent.  1927.) 
Meteorological  observations  at  the  Mairsachn- 
setts  Agricultural  Experiment  Station.  J. 
E.  Ostrander  and  II.  Baumgartner.  (Massa¬ 
chusetts  Sta.  Met.  Bui.  466,  4  p.  Oct.  1927.) 
Sagraln.  W.  E.  Ayres  and  H.  A.  York.  (Mis¬ 
sissippi  Sta.  Clrc.  T2,  4  p.  Mar.  1927.) 


Powdery  mildew  of  peas.  It.  F.  Crawford. 
(New  Mexico  Sta.  Bui.  163.  13  p„  3  figs. 
June  1927.) 

The  rural  health  facilities  of  Ross  County, 
Ohio.  C.  E.  Lively  and  P.  O.  Beck.  (Ohio 
Sta.  Bui.  412,  54  p„  1  fig.  Oct.  1927.) 

Spraying  for  prevention  of  npple  blotch 
( I'hyllosHrta  solitaria)  and  apple  scab  (Fea¬ 
ture!  inar quails).  V.  II.  Ballou  and  I.  P. 
Lewis.  (Ohio  8ta.  Bui.  413,  32  p.,  1  pL,  11 
figs  Oct.  1927.) 

The  value  of  certain  scratch  grains  In  the 
poultry  ration.  R.  Penquite,  R.  B.  Thomp¬ 
son,  and  II.  R.  Naylor.  (Oklahoma  Sta.  Bui. 
166.  8  p  .  5  figs.  (1927).) 

‘Small  grain  experiments.  T.  8.  Buie,  W.  B 
Rogers,  and  J  D.  Warner.  (South  Caro¬ 
lina  Sta  Hul.  242,  20  p.,  5  flgs.  Oct.  1927.) 

Factors  affecting  returns  from  the  dairy  en¬ 
terprise  In  the  Shenandoah  Valley.  J  J 
Vernon.  C,  W.  Holdaway,  M.  Ezekiel,  and 
R.  S.  Klfcr.  (Virginia  Sta.  Bui.  257,  &7  p„ 
16  figs.  June  1927.) 

Manure  and  electric  hotbeds.  H.  L.  Garver 
and  C.  L.  Vincent.  (Washington  Col.  Sta. 
Bui.  219.  16  p.,  7  flgs.  Sept.  1927.) 

Feeding  alfalfa  hay.  J.  Sotola.  (Washington 
Col.  Sta.  Bui.  220.  35  p.,  7  flgs.  Sept  1927  ) 

Fllben  culture.  H.  D.  Locklln.  (Western 
Washington  Sts.  Pop.  Bui.  6-W,  32  n  • 
figs.  Oct.  1927.) 

Organic  food  reserves  In  relation  to  the  growth 
of  alfalfa  and  other  perennial  herbaceoua 
plants  1,.  F.  Oraber,  N.  T.  Nelson.  W  A 

Leukel,  and  W.  B.  Albert  (Wisconsin  Sta. 
Research  Bui.  80,  128  p„  85  figs 
1027.)  *' 


Nearly  $400,000  worth  of  blackberries, 
raspberries,  huckleberries,  and  pench<« 
was  sold  on  the  farmers’  market  at  Iiam- 
monton,  N.  J.,  this  year.  Prices -were  re¬ 
ceived  that  were  higher  than  the  de¬ 
livered  prices  at  New  York  City,  under  a 
project  sponsored  by  the  New  Jersey 
Department  of  Agriculture.  Buyers’ 
trucks  went  to  Hammonton  from  as  far 
away  as  Pittsburgh  and  Boston 
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“  Once  It  was  a  record-keeping  job  only, 
but  now  the  swaddling  clothes  have  been 
discarded  and  the  sturdy  boy  is  ven¬ 
turing  into  broader  fields  Involving  re¬ 
cruiting,  classification,  research,  place¬ 
ment,  instruction,  and  training  on  the 
job.  The  ultimate  goal  of  all  Govern¬ 
ment  personnel  work  Is  to  create  har¬ 
mony  between  the  worker  and  his  ad¬ 
ministrator,  so  that  both  organization 
and  employee  derive  the  maximum 
benefit." 

It  is  just  as  important,  in  Mr.  Reh- 
laender’s  opinion,  for  the  department  to 
keep  abreast  of  the  times  in  administer¬ 
ing  Its  personnel  matters  as  it  is  to  con 
duct  its  research  on  a  plane  with  the 
most  modern  science. 


What  College  or  University 

Trained  Most  Department  Men? 


In  an  address  recently  delivered  be¬ 
fore  a  conference  on  uidversity  training 
for  service  in  the  various  departments 
i  of  the  National  Government,  Dr.  W.  W. 
Stockberger,  Director  of  Personnel  and 
Business  Administration,  included,  among 
the  many  statistics  presented,  lists  of  the 
colleges  and  universities  that  had  con¬ 
ferred  their  degrees  upon  the  depart¬ 
ment’s  professional  workers. 

Cornell,  with  16;  the  University  of 
Michigan  and  the  University  of  Wis¬ 
consin.  with  10  apiece;  and  Harvard, 
with  8,  head  the  list  for  the  P~6  group. 

The  Agricultural  and  Mechanical  Col¬ 
lege  of  Texas  trained  the  largest  nuin- 
l>er,  21,  of  agricultural  economists,  the 
University  of  Minnesota,  with  8,  and 
the  Iowa  State  College  and  the  Univer¬ 
sity  of  Illinois,  with  7  each,  following. 

Twenty-eight  department  agronomists 
hold  degrees  from  Kansas  State  Agricul¬ 
tural  College,  9  from  Oregon  State  Agri¬ 
cultural  College,  7  from  Montana  State 
College.  6  from  Iowa  State  College,  6 
from  South  Dakota  Agricultural  Col¬ 
lege,  and  6  '  from  Utah  Agricultural 
College. 

George  Washington  University  gave 
the  department  26  of  its  chemists;  the 
University  of  Illinois,  17;  Cornell  Uni¬ 
versity,  10;  and  Harvard  and  the  Uni¬ 
versities  of  Michigan,  Nebraska,  and 
Wisconsin,  9  each.  „ 

Of  the  365  entomologists,  48  attended 
the  Massachusetts  Agricultural  College ; 
34.  the  Mississippi  Agricultural  and 
Mechanical  College;  17,  Ohio  State  Uni¬ 
versity  ;  14,  the  University  of  Illinois ; 
13,  the  University  of  Kansas;  13,  Clem- 
son  Agricultural  College ;  13,  Kansas 
State  Agricultural  College;  11,  Cornell 
University;  and  10,  Stanford  University. 

The  University  of  Minnesota  and  the 
University  of  Nebraska  each  educated 
11  of  the  department’s  plant  pathologists, 
while  Michigan  State  College  of  Agri¬ 
culture  trained  9  and  the  University  of 
Wisconsin  8. 


Among  the  outstanding  food  values  in 
the  markets  at  present  are  the  various 
kinds  and  forms  of  fish  that  are  found 
in  the  interior  as  well  as  along  the  sea- 
coast,  according  to  the  Bureau  of  Home 
Kconomlcs.  Bargain  rates  are  to  be 
tound  especially  in  canned  pink  salmon' 
and  the  large  sized  sardines  which  are 
packed  In  tomato  sauce. 


Federal  Informational  Services 
Discussed  by  U.  S.  Daily  Editor 


“  Every  now  and  then  some  one  takes 
a  fling  at  bureaucracy  and  illustrates  the 
point  by  singling  out  some  apparently 
inconsequential  activity  of  Government 
and  holding  it  up  to  cynicism  or  ridi¬ 
cule,”  said  David  Lawrence,  Editor  of 
the  United  States  Daily,  in  a  recent  radio 
address.  "  Too  often  the  offenders  con¬ 
ceal  a  true  purpose  to  ward  off  the  regu¬ 
latory  arm  of  the  Government.  Too 
often  the  attack  on  Government  is  a 
camouflage  on  the  part  of  those  who  wish 
to  evade  or  avoid  the  law.  Too  often  it 
is  an  effort  to  weaken  all  authority. 

***** 

“  The  Federal  Government,  as  is  well 
known,  now  is  spending  annually  some¬ 
thing  over  $4,000,000,000.  About  five- 
eighths  of  this  sum  is  devoted  to  war 
debts,  war  pensions,  and  maintenance  of 
the  national  defense.  The  next  largest 
single  item,  estimated  by  the  President 
at  more  than  half  a  billion  dollars  a  year, 
goes  toward  service  to  the  public  in  the 
form  of  aids  to  health,  education,  agri¬ 
culture,  industry,  commerce,  and  trans¬ 
port  by  land,  water,  or  air.  A  large 
part  of  this  service  consists  of  informa¬ 
tion  which  the  Government  has  gone  to 
considerable  effort  and  expense  to  collect. 

“  Is  there  sufficient  demand  for  this 
service  to  justify  the  expense  of  furnish¬ 
ing  it?  The  question  is  one  that  is  often 
asked  and  it  is  one  that  the  people  have 
a  right  to  ask,  since  they  are  the  ones  to 
foot  the  bill.  Let  us  see  what  the  agen¬ 
cies  of  the  Government  most  concerned 
have  to  say  about  it. 

“  Two  of  the  10  executive  departments 
of  the  Government  furnish  most  of  this 
service  of  information.  They  are  the  De¬ 
partment  of  Commerce  and  the  Depart¬ 
ment  of  Agriculture.  The  law  which 
created  the  Department  of  Commerce 
dedicated  it  to  fostering,  promoting,  and 
developing  the  nation’s  commercial,  in¬ 
dustrial,  and  transportation  interests. 
In  the  words  of  Dr.  Julius  Klein,  Assist¬ 
ant  Secretary  of  Commerce,  the  big  work 
of  the  department  Is  in  the  gathering  and 
distribution  of  industrial  und  commercial 
Information  because  that  has  proven  it¬ 
self  to  be  the  best  way  in  which  to  foster 
and  promote  the  general  economic  wel¬ 
fare — not  to  tell  the  people  what  they 
ought  to  do,  but  to  give  them  the  facts 
and  let  them  make  their  own  plans  ac¬ 
cordingly. 

•  *  .  *  •  • 

“  The  Department  of  Agriculture  is  a 
service  institution  for  the  entire  nation 
with  many  duties  which  affect  nonagri- 
cultural  interests.  Its  original  task  of 
collecting  and  issuing  agricultural  infor¬ 
mation  from  one  office  has  broadened 
until  to-day  the  entire  continental 
United  States,  the  insular  possessions, 
and  many  foreign  countries  serve  as  the 
department’s  laboratory.  The  collection 
6l  facts  has  developed  into  technical  and 
scientific  research  in  the  biology  of 
plants  and  animals.  The  dissemination 
of  information  now  necessitates  the 
printing  for  free  distribution  of  30,000,- 
000  copies  of  publications  annually.  It 
requires  the  work  of  a  press  service,  a 
vast  extension  service,  an  office  of  ex¬ 


hibits,  an  office  of  motion  pictures,  and 
n  radio  service.  The  department’s  work 
in  plant  breeding,  in  Introducing  valu¬ 
able  plants  from  abroad,  in  excluding  or 
eradicating  plant  and  animal  pests,  in 
disseminating  vital  weather  information, 
and  in  many  other  fields  develops  new 
knowledge  faster  than  It  can  be  pub¬ 
lished. 

“  The  publishing  program  of  the  De¬ 
partment  of  Agriculture  is  the  out¬ 
growth  of  68  years’  experience  and  is 
adapted  as  closely  as  possible  to  the 
needs  of  farmers,  research  institutions, 
extension  groups,  and  the  general  pub¬ 
lic.  In  addition  to  the  30,000,000  copies 
of  publications  distributed  free  each 
year,  another  million  copies  are  sold  by 
the  Superintendent  of  Documents  •  at 
prices  barely  covering  the  cost  of  print¬ 
ing.  By  law,  Members  of  Congress  are 
entitled  to  distribute  four-fifths  of  all 
copies  of  the  farmers’  bulletins.  Be¬ 
sides  the  printed  publications,  much  ma¬ 
terial,  both  technical  and  popular,  is 
issued  in  mimeograph  form.  The  an¬ 
nual  output  of  such  material  is  about 
52,000,000  pages. 

*  •  «  •  • 

“  The  press  service  of  the  department 
issues  annually  about  1,200  releases  di¬ 
rect  to  newspapers,  press  associations, 
and  correspondents.  These  releases  dis¬ 
seminate  current  news  and  timely  Infor¬ 
mation  about  the  department’s  work. 
About  3,500  newspapers  are  reached 
weekly  through  various  syndicates  which 
use  informative  articles  on  agriculture. 
Department  workers  place  about  1,400 
articles  annually  in  nongovernmental  pub¬ 
lications. 

“About  90  per  cent  of  the  farmers  In 
the  United  States  take  one  or  more  farm 
journals.  About  75  per  cent  take  a  daily 
newspaper  and  more  than  55  per  cent 
take  a  weekly  newspaper.  Much  Infor¬ 
mation  furnished  by  the  Department  of 
Agriculture  is  brought  to  the  notice  of 
farmers  through  these  publications.  Ma¬ 
terial  is  often  written  especially  for  their 
use.  Data  handled  through  the  depart¬ 
ment’s  press  service  is  referred  to  all  in¬ 
terested  authorities  before  being  released. 
A  story  about  insecticides,  for  example, 
may  require  the  approval  of  the  chem¬ 
ists  who  study  the  poisons,  the  entomolo¬ 
gists  who  study  the  insects,  and  the  plant 
scientists  who  study  the  plants  on  which 
the  insects  feed.  Individual  newspaper 
reports  could  hardly  be  expected  to  go 
to  such  lengths  to  secure  comprehensive¬ 
ness  on  such  a  technical  subject. 

“  The  radio  service  of  the  Department  of 
Agriculture  was  established  in  1925. 
Previously  the  department  had  used  the 
radio  only  for  weather  reports  and  com¬ 
modity  market  news.  To-day  about  50 
per  cent  of  the  600  or  more  radio  stations 
in  the  United  States  cooperate  daily  with 
the  department  Some  broadcast  only 
market  news.  Two  hundred  stations, 
however,  carry  daily  educational  pro¬ 
grams  also.  Farmers  and  others  like  to 
hear  the  agricultural  scientists  and  econo¬ 
mists  and  specialists  of  the  department 
themselves  over  the  air.  The  National 
Broadcasting  Company  puts  at  the  de¬ 
partment’s  disposal  without  charge  five 
days  each  week  a  chain  of  about  40  sta¬ 
tions  by  which  means  voices  from  Wash¬ 
ington  may  be  heard  in  all  parts  of  the 
country.” 
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Warner  W.  Stockberger 

Long  ago  he  was  a  research  worker  with  drug 
plants  and  a  division  chief  in  the  Department  of 
Agriculture.  But  his  hobby  was  studying  and 
improving  human  relationships  among  employees. 

Noivadays  this  is  called  personnel  administration. 

The  hobby  became  his  life  work  when  he  was 
appointed  the  Department’s  first  Director  of  Per¬ 
sonnel  in  1925,  shortly  after  the  Classification  Act 
was  passed  by  Congress.  He  held  this  post  until 
1938.  And  because  of  his  pioneering  achievements, 
the  Department  became  widely  known  as  a  leader 
in  wise  personnel  administration. 

These  miniature  essays  are  distilled  from  a  rich 
experience  in  human  relationships. 

Each  one  of  them  is  exactly  one  hundred  and 
fifty  words  long— almost  as  brief  as  a  Chinese  poem. 

Each  presents  a  different  facet  of  a  philosophy  of 
work— particularly  a  philosophy  of  work  for  people 
in  the  Government  service. 

Doctor  Stockberger  took  time  to  think.  These 
little  essays  grew  out  of  contemplation  as  well  as 
experience.  They  reveal  the  man  better  than  any¬ 
thing  that  could  be  said  about  him. 

He  never  regarded  employees  in  the  Govern¬ 
ment  as  masses  of  people.  They  were  always 
individuals. 

The  essays  are  the  thoughts  of  an  individual 
addressed  to  individuals  about  fundamental  things 
that  concern  each  of  us. 
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Occident  oj?  (Circumstance 


The  accident  of  circumstance  is  far  more 
important  than  deliberate  planning  in  shap¬ 
ing  individual  careers.  Young  people  entering 
college  often  elect  to  specialize  in  a  field 
which  appears  to  offer  excellent  opportunities 
for  employment  and  future  advancement, 
only  to  find  on  graduation  candidates  for 
positions  are  far  in  excess  of  the  demand,  and 
find  themselves  doing  other  work  for  which 
they  are  not  as  well  prepared.  Or,  two  persons 
of  equal  ability  and  attainments  obtain  iden¬ 
tical  positions  in  the  same  organization,  but 
in  different  divisions.  In  one,  turnover  in 
the  higher  positions  may  be  rapid,  thus  af¬ 
fording  opportunity  for  frequent  promo¬ 
tions;  in  the  other,  it  may  be  negligible, 
bringing  little  or  no  opportunity  for  ad¬ 
vancement.  Again,  unforeseen  events  may 
bring  prestige  to  one,  leaving  his  equally 
capable  colleague  unknown.  So  the  accident 
of  circumstance  plays  its  part,  barring  oppor¬ 
tunity  for  one  and  opening  to  the  other  the 
pathway  to  success. 


One 


^llleffiance  to  position 


Some  kings  have  lost  their  heads  because  of 
the  delusion  that  they  and  the  State  were  one. 
Some  lesser  individuals  vested  with  authority 
or  responsibility  in  large  degree  also  lose 
their  heads,  figuratively,  when  they  arrogate 
to  themselves  personally  the  loyalty,  defer¬ 
ence,  honor,  and  respect  which  is  rightfully 
rendered  to  the  position  rather  than  to  its 
occupant.  Such  persons  apparently  do  not 
appreciate  the  fact  that  while  individuals 
may  come  and  go,  the  position  with  all  its 
accessories  and  adjuncts  continues  on. 

The  distinction  between  a  position  and 
its  occupant  must  be  clearly  understood  by 
the  rank  and  file  of  an  organization  if  morale 
is  to  be  maintained  following  a  change  in 
leadership.  No  charge  of  disloyalty  can  be 
sustained  against  those  who  faithfully  serve 
the  new  leader.  Obviously  a  change  in  lead¬ 
ership  affords  no  justification  for  withhold¬ 
ing  or  curtailing  that  continuing  allegiance 
to  which  the  leader’s  position  is  entitled. 


Two 
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Ol (legation 


All  who  stand  in  a  supervisory  relation  to 
others  must  realize  the  important  part  each 
and  every  one  plays  in  the  effective  utiliza¬ 
tion  of  our  human  resources.  It  is  a  matter 
of  common  knowledge  that  the  personnel  of 
every  division  or  working  group  in  an  organi¬ 
zation  is  very  responsive  to  the  attitude  of 
the  leader  to  whom  they  are  responsible. 
The  taking  upon  oneself  of  direct  authority 
over  other  persons,  therefore,  carries  with  it 
a  definite  and  binding  obligation  to  use  it 
wisely  and  judiciously.  It  implies  an  under¬ 
standing  of  the  causative  factors  of  human 
behavior  and  of  the  methods  of  influencing 
it  favorably;  it  implies  the  capacity  to  analyze 
the  effect  of  different  policies  upon  human 
beings  in  all  their  complex  working  relation¬ 
ships;  and  it  implies  the  ability  and  purpose 
to  be  ever  considerate  of  the  interests  of 
employees  and  zealous  in  their  protection 
against  arbitrary  or  unfair  treatment. 


Three 


^dttitudeS 


Attitude  is  a  state  of  mind  which  may  find 
expression  in  behavior  or  conduct.  Environ¬ 
ment,  education,  associates,  and  experiences, 
all  exert  a  determining  influence  on  the  for¬ 
mation  and  nature  of  our  attitudes.  Since 
these  factors  vary  with  almost  every  indi¬ 
vidual,  the  attitude  of  each  toward  any  given 
object  or  purpose  differs  correspondingly. 
The  attitude  of  every  person,  as  revealed 
through  behavior  or  conduct,  may  become 
different  with  each  change  in  relations  or 
circumstances.  Thus  the  attitude  toward  a 
superior  may  be  respectful,  deferential  or 
obsequious,  but  arrogant,  arbitrary  or  domi¬ 
neering  toward  subordinates;  or  overindul- 
gent  toward  the  familiar  and  accustomed,  but 
skeptical  and  suspicious  toward  the  new  and 
strange. 

Attitudes  are  not  always  logical,  reason¬ 
able,  justifiable  or  sensible.  If  inflexibly  main¬ 
tained  they  become  obstacles  to  progress. 
Critical  self  analysis  will  often  reveal  faulty 
attitudes  and  their  cause.  They  can  be  modi¬ 
fied  or  changed,  but  only  through  the  exercise 
of  will  power. 


Four 
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(better  Speech 


Keen  observers  have  pointed  out  as  a  sig¬ 
nificant  fact  that  many  great  business  execu¬ 
tives  have  command  of  unusually  large  vo¬ 
cabularies  and  that  the  clarity  and  precision 
of  their  diction  arrests  attention.  Although 
the  process  of  acquiring  a  comprehensive 
vocabulary  does  not  forthwith  transform  a 
person  into  a  great  executive,  it  does  develop 
the  ability  to  present  ideas  forcefully  and 
effectively. 

In  ordinary  discourse  the  wearisome  re¬ 
petition  of  trite  and  hackneyed  words  and 
phrases  suggests  either  mental  inertia  or  lack 
of  familiarity  with  acceptable  forms  of  clear 
and  precise  expression.  Also  the  profanity 
with  which  the  conversation  of  some  indi¬ 
viduals  is  abundantly  interlarded  may  have 
some  justification  as  a  means  of  emphasis  or 
on  the  basis  of  a  release  for  strong  emotion. 
But  all  too  frequently  it  is  irrelevant  or  inap¬ 
propriate  and  annoys  and  irritates  the  lis¬ 
tener.  Moreover  it  is  a  mechanism  for  con¬ 
cealing  a  deficient  vocabulary  or  absence  of 
serious  thought. 


Five 


C^acoethed  X 


ocjjUen 


“Talk  is  cheap/'  declares  an  old  adage.  That 
there  is  much  cheap  talk  may  also  be  asserted. 
The  propensity  to  talk  overmuch  materializes 
in  an  intemperance  of  words.  “No  one  can 
be  an  orator  sitting  down/’  said  a  former 
Secretary  of  Agriculture,  but  neither  sitting 
nor  standing  diminishes  the  flow  of  verbal 
utterances  of  the  truly  loquacious  person. 

In  almost  every  group  which  meets  for 
discussion  there  is  one  or  more  individuals 
who,  if  unrestrained,  would  monopolize  the 
conversation.  They  are  oblivious  or  indif¬ 
ferent  to  their  want  of  courtesy  toward  the 
others  present  who  also  have  something  to 
say.  Likewise,  loquacity  produces  letters  of 
triple  the  necessary  length,  voluminous  re¬ 
ports  shot  through  with  irrelevant  details, 
and  long  and  verbose  oral  explanations  which 
bemuse  and  weary  the  listener.  The  fine  gold 
of  intelligent  conversation  is  alloyed  with  the 
dross  of  loquacity.  The  formula  for  its 
purification  is:  talk  less;  think  more. 


Six 


Capital  is  usually  thought  of  as  wealth  avail¬ 
able  for  supplying  the  needs  and  desires  of 
human  existence.  Its  unequal  distribution 
has  resulted  in  a  perennial  series  of  economic 
and  social  problems.  When  idle,  capital  pro¬ 
duces  nothing  and  restricts  the  opportunity 
for  workmen  to  obtain  employment.  Flag¬ 
rant  abuses  of  privilege  and  violation  of 
human  rights  have  attended  the  efforts  of 
many  individuals  to  amass  wealth.  The 
power  and  influence  exerted  through  large 
aggregations  of  property  have  produced  con¬ 
ditions  which  compel  thousands  of  persons 
to  forego  all  thought  of  acquiring  wealth  in 
excess  of  a  modest  competence.  Yet  in  his 
brains  and  skill  every  individual  has  a  form 
of  capital  which,  judiciously  employed,  will 
yield  gratifying  results.  Capital  in  this  form 
is  not  taxable,  is  not  lost  in  times  of  panic  or 
depression,  and  is  safe  from  impairment  by 
active  competition.  However,  unused  brains 
and  skill,  like  idle  capital,  yield  no  returns. 


Seven 


(Conditioned 


eAponAe 


A  young  lad  attending  a  circus  was  attracted 
by  a  feature  loudly  advertised  as  an  “Edu¬ 
cated  Pig.”  To  enable  the  pig  to  display 
his  “learning,”  short  strips  of  cloth  on  which 
certain  brief  sentences  had  been  painted 
were  placed  on  the  floor  before  him.  In 
response  to  each  of  a  series  of  questions  put 
by  the  exhibitor,  the  pig  would  pick  up  and 
bring  to  his  master  the  strip  of  cloth  bearing 
the  appropriate  answer. 

The  procedure  which  results  in  condi¬ 
tioned  response  should  not  be  confused  with 
or  mistaken  for  the  educative  process.  True 
education  is  something  other  than  a  condi¬ 
tioned  response  or  the  mere  accumulation  of 
facts.  It  is  an  internal  metamorphosis  and 
development  of  an  individual’s  mental  be¬ 
havior. 

The  alleged  learning  of  the  animal  was 
only  an  automatic  response,  developed  by 
long  training,  to  recognitory  cues  disclosed 
by  the  form  of  the  questions.  The  pig  was 
still  only  a  pig. 


Eight 


ond  erua  tism 


Conservatism  is  a  deep-seated  human  trait 
which  becomes  manifest  as  disinclination  or 
opposition  to  any  change  in  the  existing 
order.  It  shrinks  from  the  new  and  the 
strange,  clings  to  well-established  customs 
and  procedures,  and  retards  even  when  it 
does  not  prevent  progress.  It  is  not  aware 
of,  or  ignores  the  necessity  for  change  with¬ 
out  which  progress  can  not  take  place.  Fear 
inspired  by  an  impending  change  develops 
attitudes  which  simulate  conservatism.  Even 
at  rumors  of  a  change  the  imagination  con¬ 
jures  up  all  sorts  of  dire  possibilities  which 
may  result,  but  anticipation  is  usually  fan¬ 
tastic  when  compared  with  realization. 

Changes  in  an  organization  inevitably 
take  place  as  a  necessary  part  of  its  growth 
and  development.  Opportunities  for  recog¬ 
nition  and  advancement  are  far  greater  in 
progressively  changing  organizations  than  in 
those  where  ultra-conservatism  constantly  in¬ 
hibits  progress.  Organizations  must  change 
to  keep  pace  with  social  and  economic  ad¬ 
vances  and  to  avoid  fossilization. 


Nine 


“Trouble  shared  is  trouble  halved,”  is  an 
old  axiom.  The  extent  of  the  practice  of 
sharing  troubles,  of  seeking  counsel  or  advice 
in  personal  difficulties,  is  perhaps  not  gen¬ 
erally  realized.  A  recent  survey  disclosed 
that  many  persons  in  widely  differing  profes¬ 
sions  or  callings  are  engaged  in  counseling. 
Among  them  are  ministers,  lecturers,  psychol¬ 
ogists,  vocational  counselors,  writers,  column¬ 
ists,  sectarian  practitioners,  physical  thera¬ 
pists,  numerologists,  graphologists,  spiritual¬ 
ists,  and  numerous  others.  The  motives 
which  impel  people  to  seek  advice  probably 
vary  as  widely  as  the  ability,  sincerity  and 
purpose  of  those  who  are  consulted.  Much 
of  the  advice  given  may  be  of  doubtful  value, 
nevertheless  it  is  a  response  to  a  very  real 
human  need. 

In  every  employed  group  there  are  always 
individuals  with  financial,  educational  or 
other  personal  problems  who  could  be  aided 
to  resolve  them  if  wise  and  sympathetic 
counsel  were  provided.  Counseling  can  have 
an  important  place  in  effective  personnel 
administration. 


Ten 


Curio  Aih 


Although  it  is  often  alleged  that  curiosity 
killed  the  cat,  the  circumstances  which  pre¬ 
cipitated  the  fatality  are  never  revealed.  It 
is  implied,  however,  that  undue  inquisitive¬ 
ness  was  exhibited  without  reasonable  cau¬ 
tion  and  prudence.  But  neither  caution  nor 
prudence  can  relieve  from  condemnation 
that  curiosity  which  takes  the  form  of  prying 
into  the  private  affairs  of  others.  On  the 
other  hand,  the  lack  of  inquiring  and  laud¬ 
able  curiosity  has  here  and  there  ruined  the 
chances  of  persons  for  recognition  and  ad¬ 
vancement.  The  lack  of  curiosity  inclines  to 
narrow-mindedness,  acceptance  of  routine, 
circumscription  of  interest,  and  indifference 
to  the  ideas  that  engage  the  serious  attention 
of  others. 

Intelligent  curiosity  arouses  an  eagerness 
for  information  and  a  desire  to  acquire  useful 
knowledge.  Purposefully  directed  it  responds 
to  the  perennial  challenge  of  new  fields  await¬ 
ing  exploration.  The  natural  result  is  a 
continued  learning,  sustained  thinking,  and 
the  development  of  a  versatile  and  open  mind. 


Eleven 


csLJemocra  cy 


Everybody  is  talking  about  democracy  these 
days,  some  to  extol  its  virtues,  others  to 
predict  its  ultimate  downfall.  It  is  often 
thought  of  merely  as  a  form  of  government, 
but  it  is  more  than  a  form  of  government. 
It  is  the  embodiment  of  the  right  of  every 
individual  to  share  in  the  consideration  of 
problems  which  relate  to  his  welfare  or  des¬ 
tiny. 

Too  many  persons  today  are  concerned 
more  for  what  democracy  can  do  for  them 
than  for  what  they  can  do  for  democracy. 
Too  many  persons  think  only  of  the  individ¬ 
ual  freedom  guaranteed  by  democracy  and 
disregard  the  social  responsibilities  they  must 
bear  to  insure  that  freedom.  Democracy  is  a 
way  of  life  of  a  people.  It  concerns  the  re¬ 
sponsibilities  and  duties  of  the  government  to 
the  citizenry  and  the  rights,  duties  and  re¬ 
sponsibilities  of  individuals  in  relation  to 
their  government  and  to  the  society  in  which 
they  live. 


T  welve 
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democratic  ^Administration 


Administration,  conditioned  by  the  form  of 
the  organization  and  following  the  line  of 
least  resistance,  tends  primarily  to  become 
autocratic;  but  it  becomes  democratic  when 
it  is  motivated  by  supreme  respect  for  human 
personalities  and  encourages  employees  to 
work  jointly  for  the  common  good  on  a  basis 
of  critical  justice  and  equality.  In  adminis¬ 
tration,  the  democratic  way  provides  for  free¬ 
dom  of  individual  expression  and,  through 
cooperative  effort,  seeks  to  gain  voluntary 
compliance  with  those  policies  or  procedures 
which  majority  opinion  considers  the  most 
desirable. 

Democratic  administration,  however,  does 
not  imply  that  equality  of  responsibility 
which  inures  to  the  citizenry  by  virtue  of  the 
ballot.  Democratic  administration  cannot 
survive  without  authoritative  leadership  and 
without  recognition  of  the  right  of  the  leader 
to  exercise  his  authority.  It  is  different  from 
autocratic  administration,  not  in  the  posses¬ 
sion  and  use  of  authority,  but  in  the  manner 
and  cooperative  spirit  in  which  it  is  used. 


Thirteen 


'lAcipline 


No  one  is  fully  competent  to  enforce  dis¬ 
cipline  upon  others  unless  he  has  first  learned 
the  art  of  self-discipline  or  self-control.  This 
implies  not  only  control  of  emotional  im¬ 
pulses  but  also  the  ability  to  consider  impar¬ 
tially  all  the  facts  bearing  upon  the  case.  The 
effect  of  corrective  measures  does  not  cease 
with  the  person  immediately  concerned  but 
is  felt  by  the  entire  working  group  of  which 
he  is  a  member.  If  the  discipline  is  con¬ 
sidered  too  rigorous  or  not  wholly  merited, 
the  group  spirit  sustains  a  shock,  resentments 
are  aroused  and  morale  is  impaired. 

The  literal  application  of  the  dictum  “like 
penalties  for  like  offenses”  may  readily  lead 
to  grave  injustice.  It  is  pertinent  to  inquire 
when  offenses  are  “like”  and  on  what  basis 
likeness  is  determined.  Offenses  nominally 
or  superficially  alike  may  in  reality  differ  so 
greatly  that  uniformity  in  the  corrective 
measures  applied  would  in  effect  be  discrim¬ 
inatory. 


Fourteen 
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£*^iciency.  l^citin 


9s 


By  recognizing  the  need  for  efficiency  rat¬ 
ings,  the  validity  of  the  assumption  that  all 
employees  are  not  equally  efficient  is  ad¬ 
mitted.  It  follows,  therefore,  that  some  will 
be  rated  high,  others  low.  Employees  are 
well  aware  that  their  associates  differ  in  ef¬ 
ficiency.  If  all  were  rated  high,  the  really 
efficient  would  have  just  cause  for  dissatis¬ 
faction.  But  the  less  efficient,  unconvinced 
that  a  low  rating  is  deserved,  often  allege  dis¬ 
crimination.  The  rating  officer’s  lot  is  not  a 
happy  one. 

Probably  no  efficiency  rating  system  can 
be  devised  that  will  give  results  satisfactory 
to  all  who  are  rated  by  it.  The  attitude  of 
some  rating  officers  is  liberal,  that  of  others 
conservative.  As  a  result  ratings  vary  more 
widely  than  is  justified.  Mathematical  ad¬ 
justments  of  the  ratings  are  deceptive  since 
they  merely  conceal  but  do  not  correct  basic 
discrepancies.  Thorough  preliminary  train¬ 
ing  of  the  rating  officers  is  the  only  practical 
solution. 


Fifteen 


^mpiouee  Oi 


mployee  ^yrg,aniza 


tionS 


The  first  union  of  federal  employees  met 
with  disfavor  in  administrative  circles,  prob¬ 
ably  because  of  a  fear  of  encroachment  upon 
official  prerogatives.  The  right  of  employees 
to  organize,  then  questioned,  has  since  been 
established  by  statute.  Individuals  who  now 
use  coercion  to  restrain  their  employees  from 
participating  in  union  activities  are  out  of 
sympathy  with  modern  tendencies  in  govern¬ 
ment.  Employees  who  are  dominated  by  self- 
interest  or  have  undue  concern  for  imme¬ 
diate  personal  benefit  may  lack  either  effective 
leadership  or  appreciation  of  their  obligations 
to  the  government  which  they  have  under¬ 
taken  to  serve. 

What  was  once  needed  and  still  would 
be  salutary  at  the  present  time  is  a  thorough 
exploration  of  employer-employee  relation¬ 
ships  and  of  their  mutual  responsibilities  and 
advantages.  The  trend  today  is  to  break  down 
such  barriers  as  may  exist  between  manage¬ 
ment  and  employee  organizations  and  to  rec¬ 
ognize  them  as  potential  mechanisms  for  the 
more  effective  functioning  of  government. 


Sixteen 
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£ 


xperience 


The  assumption  that  the  value  of  experience 
is  directly  proportional  to  its  duration  or 
length  is  a  fallacy.  Experience  of  three,  five 
or  ten  years  in  some  line  of  work  is,  in  itself, 
no  guarantee  of  a  corresponding  increase  in 
knowledge,  skill  or  ability  to  do  the  work  in 
hand.  Indeed,  long  unvaried  experience, 
particularly  when  the  daily  tasks  are  repeti¬ 
tive,  is  likely  to  be  a  liability  rather  than  an 
asset.  It  tends  to  develop  habits  of  thought 
and  action  which  eventually  become  rou¬ 
tines  in  which  flexibility  and  adaptability 
undergo  atrophy.  Consequently  the  training 
of  inexperienced  persons  in  new  kinds  of 
work  is  less  difficult  than  retraining  those 
who  have  developed  routines  through  expe¬ 
rience. 

Mere  duration  does  not  necessarily  indi¬ 
cate  successful  experience,  or  the  acquisition 
ot  new  skills  or  an  increase  in  the  powers  of 
perception  and  judgment.  Experience  must 
be  appraised  in  terms  of  increased  capacity  to 
render  service. 


Seventeen 


^J-rienddli 


lP 


Friendship  nurtures  and  develops  the  human 
spirit  just  as  the  glowing  sun  and  the  gentle 
rain  of  summer  call  forth  the  beauty  and 
glory  of  leaf  and  flower.  Joys  and  pleasures 
reach  their  fullest  satisfaction  only  when 
shared  with  friends.  Likewise  when  sorrows 
and  troubles  come,  their  burden  is  lessened 
by  the  sympathy  and  thoughtful  ministra¬ 
tions  of  true  friends.  Wealth,  power,  fame 
or  renown  become  as  ashes  of  regret  and  dis¬ 
appointment  if  in  attaining  them  friendships 
have  been  forfeited  or  sacrificed.  All  the 
material  trappings  of  life  may  be  swept  away 
but  unchanging  friendship  remains  to  console 
and  sustain  the  spirit  through  the  unfolding 
years. 

Friendship  deafens  the  ear  to  idle  gossip 
or  malicious  rumor.  It  is  self-giving  rather 
than  self-seeking  and  is  bestowed  without 
thought  or  expectation  of  a  compensating 
return.  It  brings  happiness  to  youth,  con¬ 
tentment  to  maturity,  solace  to  age.  Time  or 
absence  but  cement  its  bonds. 


Eighteen 


391 


When  a  drop  of  blood  from  the  heart  of  the 
dragon  Fafner  fell  upon  the  hand  of  Sieg¬ 
fried  it  burned  like  the  cruellest  fire.  Like¬ 
wise  evil  and  malevolent  words  of  gossip 
scorch  and  scarify  the  character  and  upright¬ 
ness  of  the  persons  concerning  whom  they 
are  spoken.  Malign  gossip  is  the  spawn  of  a 
malicious  and  prurient  mind.  It  sees  evil 
where  none  exists  and  by  implication  and  in¬ 
nuendo  distorts  harmless  incidents  into  devia¬ 
tions  from  right. 

Gossip  is  no  respecter  of  persons.  Neither 
young  nor  old,  high  nor  low  are  immune  to 
its  insidious  virus.  Even  the  most  circum¬ 
spect  shrink  from  the  tongue  of  gossip  as  a 
beaten  animal  shrinks  from  the  lash.  The 
threat  of  gossip  induces  real  and  justifiable 
fear.  In  so  far  as  a  gossip  is  suspicious  of  the 
probity  and  motives  of  others  just  so  far  are 
the  probity  and  motives  of  the  gossip  to  be 
suspected. 


Nineteen 


"Capacity  for  growth,”  and  "ability  to 
grow,”  are  descriptive  phrases  sometimes  in¬ 
cluded  in  the  list  of  personal  attributes  used 
in  rating  employee  efficiency.  Such  phrases 
should  be  explained  or  amplified  and  the 
sense  in  which  they  are  to  be  understood  not 
left  entirely  to  the  imagination.  Certainly 
they  do  not  mean  mere  "increase  in  bulk,”  as 
growth  was  once  defined  by  a  prominent 
zoologist.  Any  fair  appraisal  of  capacity  must 
differentiate  spiritual,  moral,  intellectual  and 
physical  growth  according  to  the  goal  toward 
which  growth  is  desired. 

A  grain  of  corn  may  have  capacity  for 
growth,  but  a  germination  test  alone  will 
prove  that  it  exists.  Also  an  employee’s  ca¬ 
pacity  for  growth  may  remain  latent  for  lack 
of  opportunity  to  unfold.  If  an  employee  is 
expected  to  develop  his  capacity  or  ability  to 
grow,  it  is  an  administrative  responsibility  to 
provide  the  adjuncts  and  stimuli  necessary  to 
initiate  and  promote  growth. 


Twenty 
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^JJunicin 


edourced 


The  ultimate  objective  of  personnel  ad¬ 
ministration  is  the  maximum  utilization  of 
our  human  resources.  Constructive  plans 
and  methods  are  fundamental  to  a  careful 
and  provident  management  and  conservation 
of  these  resources.  Progressive  and  enlight¬ 
ened  personnel  administration  is  based  upon 
a  theory  of  mutual  interest  in  the  welfare  of 
the  organization  and  of  mutual  interdepend¬ 
ence  of  both  employer  and  employee.  Hu¬ 
man  resources  alone  supply  the  material 
which  vitalizes  an  organization.  They  may 
be  increased,  developed,  or  created.  The 
government,  which  is  not  organized  to  make 
money  but  to  spend  money,  lacks  the  cost¬ 
accounting  yardstick  that  is  used  in  indus¬ 
trial  management  to  measure  the  value  of  an 
employee’s  services.  An  important  person¬ 
nel  function,  therefore,  is  to  develop  stand¬ 
ards  for  evaluating  the  services  of  govern¬ 
ment  employees  and  to  devise  and  introduce 
such  new  and  improved  practices  as  will  in¬ 
sure  the  highest  type  of  public  service  and 
also  maintain  a  correspondingly  high  em¬ 
ployee  morale. 


Twenty -one 


^sn- _ teruice  raining 


Effective  government  must  be  responsive 
to  the  constantly  occurring  changes  in  eco¬ 
nomic  and  social  conditions.  Employees 
must  have  the  opportunity  to  keep  abreast 
of  the  progress  of  events  which  are  related  to 
the  part  they  play  in  conducting  the  public 
business.  Organized  in-service  training  is  a 
very  promising  means  of  increasing  the  abil¬ 
ity  of  employees  to  meet  the  demands  of  gov¬ 
ernment  for  a  continuing  growth  in  their 
competence.  Although  in-service  training  is 
nothing  new  in  the  government  service,  here¬ 
tofore  it  has  not  been  well  organized. 

Comprehensive  programs  of  in-service 
training  are  now  in  the  making.  Ultimately 
the  expenditure  of  necessary  services  and 
funds  must  be  justified  by  the  proponents  of 
these  programs.  This  will  be  difficult  unless 
there  has  been  (1)  a  critical,  advance  deter¬ 
mination  of  the  kind  and  quality  of  training 
that  is  most  needed,  (2)  assurance  that  the 
training  programs  are  educationally  sound, 
and  (3)  a  reliable  method  devised  for  evalu¬ 
ating  the  training. 


Tuienty-two 
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interest 


Interest  in  the  work  one  has  to  do  may  fol¬ 
low  either  of  two  directions.  It  may  be  cen¬ 
tripetal,  tending  to  focus  sharply  on  a  lim¬ 
ited  field;  or  it  may  be  centrifugal,  dispersing 
over  a  wide  area.  Centripetal  interest,  closely 
adhered  to,  leads  to  narrowness  of  mind  and 
stifles  curiosity  about  related  fields  of  work. 
It  induces  indifference  to  opportunities  for 
gaining  information  from  all  sources  not  im¬ 
mediately  related  to  the  subject  of  specific 
interest  and  eventually  develops  the  type  of 
individual  styled  “routineer.” 

Centrifugal  interest  normally  leads  to  in¬ 
tellectual  growth  and  broadness  of  vision 
since  it  includes  exploration  of  the  periphery 
of  the  subject  as  well  as  the  center.  It  over¬ 
looks  no  opportunity  for  obtaining  informa¬ 
tion  however  remote  the  source  from  the  pri¬ 
mary  field  of  activity.  Centrifugal  interest 
counteracts  the  dangers  of  extreme  speciali¬ 
zation,  develops  wider  perspectives  and  pro¬ 
vides  a  more  dependable  background  for 
sound  and  reliable  judgments. 


Twenty -three 


v_y ntro5pection 

“Know  thyself,”  was  urged  by  Socrates 
twenty-four  centuries  ago.  He  was  an  illus¬ 
trious  patron  of  the  art  of  introspection  or 
self-examination.  Anyone  can  begin  the 
practice  of  this  art  today,  tomorrow.  No  pre¬ 
liminary  courses  of  instruction  are  required. 
The  only  prerequisite  is  a  sincere  desire  to 
understand  and  correctly  evaluate  the  traits, 
attitudes  and  behavior  which  characterize  the 
individual. 

All  too  frequently  failure  to  obtain  de¬ 
sired  recognition,  promotion,  preferment  or 
social  acceptance  is  ascribed  to  the  prejudice, 
bias,  discrimination,  gross  neglect  of  associ¬ 
ates  or  official  superiors  or  some  other  factor 
beyond  the  control  of  the  individual.  It  is 
probable  that  the  cause  of  the  difficulties  lies 
within  himself.  But  he  evades  personal  ac¬ 
countability  for  his  failures  and  shifts  the  bur¬ 
den  of  responsibility  to  someone  else. 

Honest  self-examination  is  likely  to  re¬ 
veal  certain  inherent  weaknesses  which  may 
be  overcome  by  determined  effort  and  so  im¬ 
prove  both  mental  attitude  and  human  rela¬ 
tionships. 


Twenty-four 
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cincjuacje 


Sticking  out  the  tongue,  when  done  to  ex¬ 
press  thought,  is  language.  Oral  and  written 
words,  signs,  symbols,  gestures  and  facial  ex¬ 
pressions  are  also  means  of  communicating 
thought  to  others.  No  matter  what  medium 
is  employed,  imperfect  transmission  is  likely 
to  occur.  Although  words  have  the  widest 
use,  it  is  far  from  easy  to  select  those  which 
will  give  precise  expression  to  thought.  Even 
when  found  such  words  may  not  have  the 
same  meaning  to  different  persons.  In  conse¬ 
quence  a  great  deal  of  time  and  energy  is 
often  expended  in  fruitless  argument  or 
wordy  battles  which  could  be  avoided  by  a 
preliminary  definition  of  the  terms  to  be  used 
in  the  discussions. 

When  words  are  used  as  the  vehicle  for 
the  conveyance  of  thought  their  effectiveness 
will  be  determined  by  the  ability  of  the  per¬ 
sons  addressed  to  correctly  interpret  their 
meaning.  A  speaker  who  talks  over  the 
heads  of  his  audience  merely  wastes  his 
breath. 
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Loyalty  is  a  zealous  devotion  and  faithful¬ 
ness  to  country,  to  principle,  to  a  superior,  a 
person,  or  a  group  of  persons.  In  all  human 
relationships  much  importance  is  rightfully 
attached  to  loyalty.  It  is  a  test  of  friendship, 
of  trustworthiness,  of  dependableness.  In¬ 
stilled  in  early  youth,  loyalty  becomes  an  un¬ 
conscious  habit  with  maturity. 

Since  the  human  relationships  of  each 
person  are  many  and  diverse,  each  will  nec¬ 
essarily  have  a  correspondingly  large  number 
of  different  loyalties.  In  an  organization  there 
will  be  his  loyalty  to  each  superior  and  to 
each  larger  unit  in  the  administrative  line 
above  him.  Also  there  will  be  his  loyalty  to 
his  community,  school,  church,  societies,  fel¬ 
low  workers,  friends  and  family.  To  deter¬ 
mine  where,  among  all  these,  the  deepest 
loyalty  lies  is  a  difficult  problem.  Extreme 
loyalty  to  one  may  easily  result  in  some  dis¬ 
loyalty  to  another.  There  is  danger  also  of 
mistaking  enthusiastic  partisanship  for  loy¬ 
alty. 


Twenty-six 
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Some  older  persons  have  much  more  alert 
and  active  minds  than  others  of  equal  age. 
They  have  the  ability  to  recognize  undesir¬ 
able  mental  habits  and  the  resolution  to 
change  them.  Mental  activity  may  merely 
go  round  and  round  in  a  circle,  each  revolu¬ 
tion  deepening  the  rut  in  which  it  travels,  or 
it  may  follow  a  rising  spiral  of  constantly 
increasing  diameter. 

There  is  cause  for  real  concern  if  reflec¬ 
tion  discloses  little  or  no  change  from  year 
to  year  in  the  scope  and  character  of  one’s 
reading  and  other  mental  diversions,  or  in  his 
perspective  of  events  both  past  and  present. 
It  is  then  advisable,  periodically,  to  discard 
accustomed  magazines  for  others  entirely  dif¬ 
ferent  in  point  of  view;  to  choose  books  on 
subjects  remote  from  those  presented  in  the 
ones  formerly  read;  and  to  give  preference  to 
those  lectures,  conferences,  radio  programs 
and  movies  that  divert  thought  into  pre¬ 
viously  unexplored  fields. 


Twenty -seven 


Morale  is  an  attitude  or  state  of  mind  which 
is  reflected  in  behavior  or  conduct  with  re¬ 
spect  to  enthusiasm,  confidence,  courage, 
hope,  loyalty,  zeal  and  analogous  feelings. 
Morale  is  fundamentally  important  in  suc¬ 
cessful  administration.  To  the  able  executive 
the  maintenance  of  high  morale  becomes  an 
actuality,  not  a  pious  sentiment.  The  im¬ 
portance  of  morale  is  recognized  both  by  the 
football  coach  who  inspires  his  team  to  maxi¬ 
mum  effort  by  appeals  to  their  pride  and 
sportsmanship,  and  by  leaders  of  aggressor 
nations  who  insidiously  endeavor  to  under¬ 
mine  the  morale  of  a  neighboring  people  pre¬ 
liminary  to  invading  and  subjugating  them. 

Low  morale,  in  general,  is  either  an  index 
of  the  degree  of  supervisory  ability,  or  a 
symptom  of  untoward  circumstances  affecting 
the  situation  in  which  individuals  are  placed. 
Morale  may  be  suddenly  vitiated  by  some 
shock  or  blow  to  the  sensibilities  or  it  may 
slowly  crumble  from  lack  of  stimulation. 
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Among  the  factors  which  affect  the  oppor¬ 
tunity  for  advancement  within  an  organiza¬ 
tion  is  the  relative  number  of  positions  at 
each  level  of  authority  or  responsibility.  Since 
the  number  of  positions  at  each  level  is 
usually  inversely  proportional  to  their  im¬ 
portance,  the  organization  may  be  likened  to 
a  pyramid  in  which  the  number  of  positions 
rapidly  decreases  as  the  apex  is  approached. 

In  an  organization  of,  for  example,  one 
thousand  employees,  it  would  be  rather  ab¬ 
surd  to  hold  out  the  hope  that  each  one  of 
them  would  ultimately  attain  a  position  at  or 
near  the  top.  Practically  and  mathematically 
that  would  be  an  impossibility.  Then  why 
not  frankly  admit  the  futility  of  encouraging 
a  hope  of  continuous  advancement  for  every 
individual?  It  would  be  much  fairer  to  face 
the  situation  squarely  and  to  endeavor  to 
develop  appreciation  of  other  satisfactions 
which  may  be  derived  from  the  work  when 
advancement  seems  no  longer  possible. 
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A  human  skeleton  is  not  a  pleasing  object  to 
behold;  it  suggests  but  very  imperfectly  the 
tissues  and  sinews  with  which  it  was  once 
clothed.  Although  its  utility  is  obvious,  no 
one  would  contend  that  it  adequately  depicts 
the  living  body. 

Likewise,  the  organization  chart  is  merely 
a  skeleton  or  framework  which  gives  form  to 
the  activities  and  relationships  of  a  group  of 
persons  working  together  toward  a  common 
objective.  It  does  not  and  cannot  really 
portray  that  great  complex  of  human  abili¬ 
ties,  attitudes,  responsibilities,  and  inter-rela¬ 
tionships  that  make  a  living,  vital  organiza¬ 
tion.  An  organization,  like  a  living  organism, 
is  everchanging;  if  change  ceases,  atrophy  and 
disintegration  ensue.  Just  as  the  benzene 
ring  of  the  chemist  symbolizes  his  conception 
of  the  arrangement  of  atoms  in  the  molecule, 
so  the  organization  chart  merely  symbolizes 
a  conception  of  group  relationships.  It  can 
never  be  more  than  an  imperfect  pattern  of 
transitory  conditions. 


Thirty 


How  often  have  we  been  told  that  seeing  is 
believing!  Yet  our  own  eyes  are  often  gay 
deceivers.  From  the  top  of  the  Washington 
Monument  automobiles  in  the  streets  appear 
as  overgrown  toys.  Or  a  friend  distant  from 
us  by  the  width  of  an  athletic  field  may  appear 
to  be  half  normal  size.  But  no  one  is  deceived 
as  to  the  actual  size  of  automobiles  or  friend. 
By  an  unconscious  mental  process  we  correct 
our  visual  perspective  for  the  effect  of  dis¬ 
tance  on  the  apparent  size  of  an  object. 

Mental  perspective  also  deceives  at  times 
unless  allowance  is  made  for  distortion.  A 
dime  held  close  to  the  eye  will  obscure  the 
sun.  An  individual’s  own  line  of  work  may 
loom  so  large  in  his  mind’s  eye  that  he  can 
see  little  importance  or  value  in  the  work  of 
others.  But  the  application  of  reason  and 
logic  can  correct  his  perspective. 
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ieiv 

Some  persons  may  regard  another’s  task  as  a 
dull,  depressing  routine,  lacking  in  interest 
and  personal  satisfactions.  Similarly,  they 
may  feel  or  express  commiseration  for  people 
who  are  isolated  from  the  amenities  and  con¬ 
venience  of  urban  life  or  whose  supply  of 
material  goods  by  comparison  appears  insuf¬ 
ficient  to  satisfy  the  desires  of  normal  living. 
Year  after  year,  however,  many  persons  find 
interest  and  enjoyment  in  purely  repetitive 
tasks,  and  despite  the  limitations  usually 
imposed  by  rural  life  there  are  few  who  would 
exchange  it  for  the  tyranny  of  things  and 
affairs  of  the  city. 

Who  among  us  is  wise  enough  to  say  that 
another’s  occupation  lacks  attractiveness?  A 
lens-grinder,  a  brick-layer,  a  farmer  and  a 
mountaineer  basket-weaver  doubtless  find  in 
their  work  a  never-failing  source  of  inspira¬ 
tion  hidden  from  those  without  actual  expe¬ 
rience  in  these  crafts.  Not  our  own  but  the 
other  fellow’s  point  of  view  is  of  real  im¬ 
portance. 


Thirty -two 


Persons  who  have  won  the  respect,  deference 
and  approbation  of  their  fellows,  whose  coun¬ 
sel  is  valued  and  whose  advice  is  heeded,  have 
acquired  prestige.  Perhaps  without  conscious 
recognition  a  desire  for  prestige  is  the  driving 
force  behind  all  efforts  to  excel  or  surpass 
others.  But  prestige  is  not  attained  merely 
by  effort.  The  individual  whose  anxiety  to 
gain  prestige  leads  him  to  maintain  an  ex¬ 
pensive  automobile  on  a  wheelbarrow  income 
fools  no  one  but  himself. 

Prestige  develops  entirely  apart  from  and 
beyond  the  control  of  the  individual.  Bril¬ 
liant  work  by  an  economist  brings  to  him  no 
prestige  unless  it  becomes  known  to  his  col¬ 
leagues  and  wins  their  commendation  and 
approval.  Publications  and  participation  in 
conferences  and  meetings  may  acquaint  others 
with  his  work.  Their  evaluation  of  its  worth 
largely  determines  his  future  preferment  and 
advancement.  Prestige,  therefore,  derives 
from  the  esteem  in  which  an  individual  is 
held  by  his  associates. 


Thirty-three 


Men  who  rise  to  positions  of  prominence  and 
responsibility  almost  invariably  have  friends 
who  are  loyal  and  zealous  and  also  enemies 
who  are  equally  zealous  in  their  hostility  and 
antagonism.  Having  raised  their  heads  above 
the  dead  level  of  mediocrity,  they  become 
targets  for  the  barbed  shafts  of  calumny  and 
envy  cast  by  the  evily  disposed  among  those 
who  have  been  surpassed.  Men  in  public 
life  are  particularly  subject  to  these  insidious 
attacks  on  their  character  and  reputation,  but 
there  is  no  permanent  escape  even  for  those 
in  comparative  obscurity.  Such  is  the  price 
of  honor  and  preferment. 

All  who  may  rise  above  any  level  of  their 
fellow  men  must  steel  themselves  against  the 
pernicious  chatter  of  malicious  tongues. 
When  firm  in  the  belief  that  their  motives 
and  course  of  action  would  be  upheld  by 
impartial  judges,  they  must  refuse  to  be 
annoyed  or  disheartened  by  unmerited  or 
disparaging  criticism. 
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Promotions 


An  essential  element  in  any  well-rounded 
program  of  personnel  administration  is  a 
sound  promotion  policy.  The  prospect  of 
promotion  stimulates  earnest  effort,  assiduous 
application  and  intelligent  preparation  for 
the  assumption  of  additional  responsibilities. 
Promotions  are  a  necessity  in  the  growth  and 
development  of  an  organization.  The  con¬ 
stant  intake  of  new  personnel  at  the  lower 
levels  of  compensation  and  responsibility  is 
counter-balanced  by  a  continual  outgo  at  the 
higher  levels  of  responsibility.  There  must 
be  frequent  advancement  to  successively 
higher  and  higher  positions  if  gaps  in  the 
ranks  are  to  be  avoided  and  key  positions 
acceptably  filled. 

Promotions  are  neither  special  favors  nor 
rewards  for  time  serving.  They  recognize 
increasing  competence  and  demonstrated 
ability  to  undertake  and  successfully  discharge 
greater  responsibilities.  In  his  own  self- 
interest,  therefore,  every  employee  should  be 
impelled  to  utilize  to  the  fullest  extent  avail¬ 
able  educational  facilities  to  amplify  his 
knowledge  and  widen  his  outlook. 


Thirty -five 
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The  inculcation  of  a  high  sense  of  personal 
responsibility  to  the  public  at  large  is  an 
important  part  of  public  personnel  adminis¬ 
tration.  The  attainment  of  each  and  every 
objective  of  an  organization  is  conditioned, 
but  to  a  varying  extent,  by  public  opinion. 
Public  sentiment  for  or  against  an  organiza¬ 
tion  is  often  built  up  from  a  series  of  impres¬ 
sions  derived  from  association  with  a  very 
limited  number  of  its  representatives.  The 
low  estimation  in  which  public  employees 
are  held  by  many  persons  may  be  due  to  the 
indiscreet  or  ill-considered  action  or  attitude 
of  a  small  minority,  yet  the  entire  service  is 
condemned  as  unworthy  or  inefficient.  Thus 
the  lapses  of  a  few  from  high  standards  of 
conduct  and  demeanor  bring  much  unmer¬ 
ited  discredit  to  many.  This  situation  will 
change  only  when  employees  are  convinced 
that  it  is  their  responsibility  to  become  a 
constructive  influence  in  developing  and  im¬ 
proving  public  relations. 
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The  release  of  sustained  and  effective  human 
energy  and  its  diversion  into  channels  of 
cooperative  endeavor  or  productive  work  is 
one  of  the  major  objectives  of  organization. 
The  agents  of  this  release  are  psychological 
rather  than  material  in  nature.  Thus  fear, 
impending  danger,  or  excitement  engendered 
by  a  calamity  or  disaster,  sometimes  enables 
persons  to  perform  almost  superhuman  feats 
of  strength,  but  for  very  short  intervals  of 
time. 

There  are  other  agents  of  release  of 
energy  which  awaken  an  orderly,  enduring 
response  that  facilitates  the  progress  of  em¬ 
ployees  toward  the  fulfillment  of  their  am¬ 
bitions.  Among  these  agents  are  loyalty,  and 
fidelity  to  the  purpose  of  the  organization; 
the  aspiration  to  assume  responsibility;  pride 
of  craftsmanship;  craving  for  approbation  or 
esteem  of  colleagues  and  associates;  longing 
for  admiration  because  of  accomplishment; 
desire  for  prestige;  and  the  urge,  in  times  of 
national  emergency  or  crisis,  to  render  a 
maximum  of  needed  service. 


Thirty -seven 


The  assumption  that  some  kinds  of  work 
have  greater  virtue  or  are  more  worthy  than 
others  suggests  an  attitude  of  snobbish  su¬ 
periority  or  exclusiveness.  The  many  dif¬ 
ferent  kinds  of  work  required  in  a  large  and 
complicated  organization  are  in  principle 
equally  meritorious.  Employees  who  type 
manuscripts,  file  correspondence,  or  maintain 
records  have  no  less  opportunity  in  their  own 
spheres  for  rendering  creditable  and  praise¬ 
worthy  service  than  those  who  manipulate 
the  paraphernalia  of  the  laboratory  or  engage 
in  some  specialized  field  activity.  Unwar¬ 
ranted  discrimination  is  often  made  between 
different  kinds  of  service.  Even  social  dis¬ 
tinctions  are  sometimes  based  on  diversity  in 
character  of  work.  Certainly,  auditing  an 
expense  account  is  no  less  worthy  than  iden¬ 
tifying  fungi.  And  cataloging  a  book  is  no 
less  deserving  than  efforts  to  get  parity  be¬ 
tween  industry  and  agriculture.  Obviously 
all  the  different  kinds  of  work  needed  in  an 
organization  are  equally  entitled  to  consider¬ 
ation  and  respect. 
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The  animal  worship  which  is  prevalent 
among  certain  peoples  is  abhorrent  to  the 

western  mind;  yet,  in  administration,  there 
are  objects  of  veneration  that  have  attained 
the  status  of  sacred  cows.  Among  them  are 
academic  degrees,  concerning  which  the  pres¬ 
ident  of  Brown  University  recently  said, 
“Degrees,  as  such,  are  only  tinsel.”  They  are 
symbols  of  learning  and  wisdom  that  do  not 
reveal  the  extent  to  which  the  recipient  of  a 
degree  is  either  learned  or  wise.  Educational 
institutions  vary  widely  in  their  relative 
standing,  in  their  requirements  of  candidates 
for  higher  degrees,  and  in  the  quality  and 
scope  of  the  courses  offered.  Individuals 
who  receive  degrees  are  also  unequal  in 
capacity  and  ability.  The  degree  itself, 
therefore,  is  not  a  hall-mark  of  uniform  excel¬ 
lence  and  competency. 

Votaries  of  the  degree  often  are  blind  to 
the  fact  that  there  are  men  lacking  this 
academic  emblem  who  are  distinguished  for 
their  attainments. 


Thirty -nine 


•Sharp  practice 


There  are  men  who  appear  to  regard  them¬ 
selves  as  discredited  or  lacking  in  adminis¬ 
trative  acumen  if  some  of  their  recommenda¬ 
tions  fail  of  approval  by  an  official  superior. 
They  attach  greater  importance  to  that  ap¬ 
proval  than  to  the  merit  and  soundness  of 
their  proposals.  Deceived  by  a  false  measure 
of  ability  they  are  led  to  omit,  conceal,  or 
even  misrepresent  facts  inimical  to  a  favor¬ 
able  decision.  Thus  the  interests  of  the 
organization  are  subordinated  to  the  personal 
vanity  or  self-pride  of  the  one  who  makes  the 
recommendation. 

Before  reaching  a  decision  the  official  su¬ 
perior  is  entitled  to  a  full  presentation  of  all 
the  facts  irrespective  of  their  implication. 
He  must  not  be  misguided,  by  withholding 
pertinent  information,  into  making  decisions 
prejudicial  to  his  responsibility.  This  is  a 
sharp  practice  which  springs  from  decadent 
loyalty  and  self-deceit.  Such  tactics  are  soon 
recognized  and  engender  distrust  of  all  pro¬ 
posals,  both  specious  and  authentic. 


Forty 
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•Short  (Circuits 


Short  circuiting  in  administration,  that  is, 
going  around  or  over  the  heads  of  line  of¬ 
ficers,  greatly  increases  the  difficulty  of  main¬ 
taining  morale.  This  is  one  of  the  many  pit- 
falls  that  frequently  entrap  the  unwary  or 
inexperienced  person  who  has  been  suddenly 
elevated  to  an  important  managerial  post  in 
an  organization.  Short  circuiting,  although 
prompted  by  laudable  intentions,  on  the  one 
hand  arouses  resentment  and  on  the  other 
engenders  a  lack  of  respect  for  constituted 
authority.  However,  it  may  at  times  seem 
justified  in  cases  of  emergency,  when  similar 
directions  or  instructions  are  to  be  repeated 
at  frequent  intervals,  or  when  satisfactory 
previous  arrangements  have  been  made  with 
the  intervening  supervisor. 

The  reluctance  of  employees  to  go  over 
the  head  of  an  immediate  supervisor  is  well 
known.  Many  will  endure  in  silence  despite 
impaired  morale,  rather  than  seek  redress 
from  higher  authority.  Even  non-electric 
short  circuits  impair  the  functioning  of  op¬ 
erating  machinery. 


Forty-one 


The  relatively  few  positions  at  the  higher 
levels  of  authority  and  responsibility  are  a 
constant  challenge  to  ambitious  employees 
who  are  striving  to  develop  their  capabilities 
and  to  prepare  themselves  for  advancement 
when  opportunity  offers.  These  opportuni¬ 
ties  often  exceed  the  actual  positions  in  num¬ 
ber,  especially  when  changes  in  personnel 
occur  in  rapid  succession.  The  resulting 
vacancies  are  usually  filled  by  selecting  from 
lower  grades  those  who  are  prepared  to 
undertake  heavier  responsibilities. 

In  general,  positions  decrease  in  number 
in  inverse  proportion  to  the  ability  required 
to  discharge  the  obligations  which  they  im¬ 
pose.  On  the  other  hand,  the  difficulty  of 
discovering  qualified  persons  who  can  satis¬ 
factorily  fill  the  higher  places  increases  in 
proportion  to  the  importance  of  the  position. 
The  knowledge  that  there  are  attainable  goals 
of  achievement  is  one  of  the  strongest  incen¬ 
tives  to  further  effort,  consciously  directed 
toward  preparation  for  an  enlarged  and  more 
active  field  of  service. 
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Supervision,  an  important  element  in  admin¬ 
istration,  is  often  one  of  the  weakest.  From 
a  mercenary  point  of  view  supervision  is 
merely  a  means  to  secure  the  greatest  possible 
output  of  effective  work  from  employees 
within  a  given  unit  of  time.  From  a  more 
enlightened  point  of  view  supervision  is 
leadership.  It  involves  planning— to  mini¬ 
mize  the  necessary  oversight;  organization— 
to  facilitate  and  coordinate  proper  effort; 
instruction— to  insure  understanding  of  requi¬ 
site  processes  and  procedures;  training— to 
develop  skills  and  increase  knowledge  of 
methods;  and  direction— to  guide  conduct 
and  behavior  into  right  courses. 

The  hard-boiled  supervisor  who  harshly 
berates  his  employees  on  the  slightest  provo¬ 
cation,  who  ignores  their  right  to  courteous 
and  considerate  treatment,  and  uses  fear  to 
drive  them  to  their  work,  may  honestly  hold 
the  erroneous  opinion  that  his  methods  pro¬ 
duce  the  most  satisfactory  results.  But  he  is 
only  burning  incense  on  the  altar  of  his  own 
self-conceit. 


Forty-three 
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The  problem  of  the  unprogressive  employee 
must  be  squarely  faced  and  solved.  In  every 
department  short  search  will  disclose  a  few 
employees  who  for  long  periods  of  time  have 
made  little  or  no  advance  either  in  compen¬ 
sation  or  in  responsibility  of  duties.  Fellow 
workers  have  continuously  progressed  to 
higher  brackets  while  they  were  left  behind. 
Eventually  they  become  discouraged,  un¬ 
happy  or  disgruntled. 

Why  do  these  cases  occur?  Were  these 
employees  deficient  in  training,  assigned  out 
of  their  aptitude,  or  improperly  supervised? 
Were  they  victims  of  the  accident  of  circum¬ 
stance?  It  may  now  be  too  late  to  rehabilitate 
such  cases  if  of  long  standing,  but  what  excuse 
can  be  offered  for  permitting  them  to  develop 
in  the  future?  Unfitness  or  incompetence 
can  be  detected  in  the  probationary  period 
and  permanent  appointment  denied.  In 
existing  cases  the  supervisors  concerned  have 
an  obligation  to  reappraise  the  employee’s 
difficulties  and  if  possible  relieve  them. 
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Once  a  high  official  of  the  Department,  to 
reward  a  deserving  employee,  assigned  him  to 
a  responsible  administrative  position.  The 
official  assumed  that  the  employee  had  admin¬ 
istrative  ability.  But  he  did  not.  Misman¬ 
agement  finally  caused  his  discharge  from  the 
service,  ruined  his  career. 

A  research  chemist  published  his  discov¬ 
ery  of  a  previously  unknown  compound  in  a 
certain  plant.  Later,  another  chemist  proved 
that  the  plant  in  question  belonged  to  an 
entirely  different  genus.  The  first  chemist 
had  assumed,  without  first  making  sure,  that 
his  material  was  correctly  identified. 


An  elevator  operator  voiced  an  opinion  to 
a  friend  who  expressed  disagreement  by  say¬ 
ing  “You’re  crazy.”  He  was  overheard  by  a 
person  who  started  the  groundless  rumor 
that  the  operator  was  insane.  Soon  the  oc¬ 
cupants  of  an  eight-story  building  were  using 
the  stairs  because  they  feared  the  operator. 

It  is  better  to  be  certain  than  to  take  too 
much  for  granted. 
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Tolerance,  one  of  the  virtues  of  democracy, 
is  closely  related  to  several  other  virtues 
among  which  are  forbearance,  sympathy,  un¬ 
derstanding,  reason,  justice  and  freedom.  He 
who  is  tolerant  exercises  forbearance  when 
passing  judgment  upon  the  opinions  or  acts 
of  others.  His  sympathetic  understanding 
leads  to  recognition  of  the  right  of  the  private 
individual  to  follow  his  own  convictions  if  he 
does  not  invade  the  rights  of  others  or  trans¬ 
gress  established  bounds.  Reason  governs 
his  attitude  towards  religious  or  political 
beliefs  different  than  his  own.  His  sense  of 
justice  makes  of  him  an  ardent  supporter  of 
the  cause  of  human  freedom. 

There  is  a  sharp  distinction  between  tol¬ 
erance  and  a  mere  indifference.  The  one  is 
positive,  the  other  is  negative.  Tolerance 
affords  protection  for  the  exercise  of  the 
moral  and  spiritual  elements  in  social  be¬ 
havior.  Indifference  manifests  no  concern 
for  either. 
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All  of  us  are  indebted  to  tradition  from 
which  we  have  derived  much  that  we  know 
and  most  of  what  we  have  learned.  Tradition 
is  the  refined  wisdom  of  the  ages  vitalized  by 
the  personal  experiences  of  our  forebears, 
transmitted  from  generation  to  generation. 
Ultimately  there  results  a  cultural  pattern 
which  molds  our  beliefs,  customs,  attitudes 
and  behavior.  A  comparison  of  many  cul¬ 
tural  patterns  will  show  similarity  and  also 
unlikeness.  Dissimilarities  arise  from  varia¬ 
tions  in  the  events  or  experiences  out  of 
which  the  cultural  patterns  were  formed. 

People  today  are  not  more  intelligent 
than  their  ancestors.  They  do  know  more 
because  they  have  added  to  the  store  of 
knowledge  already  acquired  by  those  ances¬ 
tors.  Their  progress  is  greatest  when  they 
avoid  repeating  the  errors  of  their  predeces¬ 
sors.  We  can  pay  at  least  a  part  of  our  debt 
to  tradition  by  making  sure  it  is  not  lost  to 
the  rising  generation. 
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Civil  servants  may  well  ponder  the  lack  of 
respect  that  many  citizens  have  for  the  gov¬ 
ernment  service.  Civil  servants  themselves 
have  been  largely  responsible  for  this  adverse 
public  sentiment.  Many  years  ago,  it  is  said, 
employees  in  one  of  the  Executive  Depart¬ 
ments  were  notified  that  they  would  not  be 
paid  unless  they  were  at  their  desks  at  least 
one  day  each  week.  Since  then  observance 
of  working  hours  has  become  the  rule,  but 
many  citizens  still  do  not  receive  the  cour¬ 
teous  and  considerate  service  to  which  they 
are  entitled. 


Civil  servants  should  realize  their  respon¬ 
sibilities  to  their  employer,  the  public,  for 
wherever  they  are,  in  the  eyes  of  the  public 
they  represent  the  entire  branch  of  the  gov¬ 
ernment  of  which  they  are  a  part.  If  the 
citizenry  do  not  hold  their  services  in  high 
esteem,  the  cause  as  well  as  the  remedy  lies 
within  the  body  of  civil  servants  themselves. 
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The  structure  of  every  organization,  irre¬ 
spective  of  its  functions  or  objectives,  is 
erected  upon  the  primary  assumption  that  a 
few  will  command  and  the  many  will  obey. 
The  localization  of  final  authority  and  power 
at  the  top  level  of  the  structure  determines 
its  hierarchical  form  and  establishes  the  or¬ 
ganization  as  an  autocracy  in  fact.  The  exer¬ 
cise  of  power  within  the  ambit  of  the  hier¬ 
archy  is  autocratic  or  democratic,  despotic  or 
benevolent  according  to  the  character  of  the 
high  command. 

All  organizations,  whatever  their  field  of 
operation,  have  certain  features  in  common. 
Each  one  is  a  group  of  human  individuals 
banded  together  for  the  accomplishment  of 
some  definite  purpose.  The  interplay  of  the 
various  attitudes  and  abilities,  hopes  and 
fears,  likes  and  dislikes  of  these  individuals 
produces  patterns  of  relationship  which,  like 
threads  of  distinctive  color  in  a  variegated 
fabric,  run  through  the  entire  network  of 
organizations  in  a  social  structure. 
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Voluntary  cooperation  means  nothing  to 
the  dictator;  he  enforces  involuntary  compli¬ 
ance.  Voluntary  cooperation  means  much 
to  the  skilled  administrator;  he  develops  it 
by  ethical  methods.  Cooperation  means  joint 
action,  mutuality  of  interest.  It  implies  par¬ 
ticipation  as  equals,  willingness  to  compro¬ 
mise,  readiness  to  make  concessions  for  re¬ 
ciprocal  advantage.  Cooperation  and  com¬ 
pulsion  are  mutually  exclusive  and  antag¬ 
onistic.  Compulsion  suppresses  freedom  of 
expression,  inhibits  voluntary  response, 
arouses  hostility  and  secret  opposition. 

Enlightened  methods  of  directing  human 
effort  are  relegating  compulsion  to  the  limbo 
of  the  outmoded  and  obsolescent  together 
with  its  consequent  passive  resistance,  super¬ 
ficial  compliance  and  grudging  obedience. 
Patience  and  persuasion,  rather  than  pug¬ 
nacity  and  parade  of  power,  are  gaining 
wider  recognition  as  more  effective  agents  in 
promoting  better  individual  morale,  im¬ 
proved  performance  and  greater  esprit  de 
corps.  Cooperation,  consistently  practiced, 
enables  an  administrator  to  project  his  plans 
and  policies  throughout  his  entire  organiza¬ 
tion  and  insure  for  them  acceptance  and  loyal 
support. 
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How  do  administrative  agencies  actually  begin  to  carry  out 
a  program?  Equipped  with  a  mass  of  knowledge  gathered  by 
the  experts,  dedicated  to  a  certain  purpose  by  its  creators,  and 
committed  to  a  general  policy  by  the  choice  of  the  executive, 
the  organization  cannot  bring  order  into  all  the  demands  upon 
it  without  having  able  leadership.  Administrative  leadership 
is  the  guiding  influence  which  shapes  the  progress  of  an 
agency  or  organization  toward  the  attainment  of  desirable 
goals.  In  so  doing  it  cannot  be  unmindful  of  public  opinion 
and  legislative  directions;  it  must  be  ever  alert  to  the  implica¬ 
tions  of  social  responsibility.  Through  appropriate  incentives, 
it  secures  a  maximum  of  service;  it  conserves  material  and 
human  resources;  and  it  inspires  high  morale. 

Since  there  is  wide  variation  in  the  attitude  of  leaders  in 
their  approach  to  the  human-relation  aspects  of  public  admin¬ 
istration,  a  distinction  may  be  made  between  authoritative 
leadership  and  democratic  leadership. 

The  authoritative  type  of  administrative  leadership 
achieves  its  fully  developed  form  in  military  organizations.  It 
rests  primarily  upon  authority  and  power — authority  to  issue 
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commands  and  the  power  to  enforce  them.  Compliance  under 
this  type  of  leadership  is  a  matter  of  necessity  and  does  not 
imply  that  there  is  either  conviction  or  voluntary  cooperation 
on  the  part  of  those  who  obey  the  commands.  A  sharp  class 
division  is  maintained  between  the  officers  and  the  common 
soldiers,  together  with  other  symbols  designed  to  emphasize 
the  dominion  of  power  and  the  superiority  of  the  leader  for 
those  exigencies  with  which  the  military  organization  is  de¬ 
signed  to  cope. 

It  is  clear  that  these  notions  cannot  readily  be  transferred 
into  the  ambit  of  public  and  private  management.  Individuals 
who  have  attained  positions  of  leadership  in  civilian  enter¬ 
prises  or  organizations  but  whose  attitudes  are  conditioned 
by  the  authoritative  point  of  view  are  liable  to  allow  their 
own  interests  and  emotional  impulses  to  predominate  in  all 
their  official  relations.  It  cannot  be  denied  that  brisk  command 
yields  results,  but  so  did  Pharaoh’s  taskmasters  in  the  build¬ 
ing  of  the  pyramids.  Time  was  when  strong  lungs  and  power¬ 
ful  fists  coupled  with  the  ability  and  will  to  use  them  were  re¬ 
garded  as  essential  parts  of  the  equipment  for  leadership. 
Today,  instead  of  physical  force,  authoritarian  leaders  prefer 
to  use  fear  to  drive  subordinates  to  their  work — fear  of  humil¬ 
iation  or  degradation  in  the  presence  of  fellow  workers;  or 
fear  of  reprisals  such  as  loss  of  favor,  loss  of  opportunity  for 
advancement,  or  even  loss  of  status. 


II 

The  democratic  type  of  administrative  leadership  is  a  way 
of  living  and  working  in  cooperation  with  human  beings  who 
think  and  feel.  To  the  initiated  there  is  nothing  mystical  or 
esoteric  about  such  leadership.  It  is  essentially  the  intelligent 
application  of  the  rich  fund  of  knowledge  which  has  been  ac- 
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cumulated  concerning  human  behavior  and  the  systematic 
development  of  those  traits  or  characteristics,  discoverable  by 
observation  and  reasoning,  which  form  the  basis  for  concerted 
effort  in  various  fields  of  endeavor.  However,  a  serious  ob¬ 
stacle  to  the  achievement  of  democratic  leadership  is  pre¬ 
sented  by  the  traditional  hierarchy  through  which  administra¬ 
tive  organization  is  effected.  The  persistent  odor  of  autocracy  is 
difficult  to  eliminate  from  a  structure  based  primarily  upon 
prestige  and  power. 

The  autocratic  mode  is  so  deeply  ingrained  in  large-scale 
organization  that  it  is  not  uncommon  for  those  who  prate 
loudest  of  democratic  leadership  to  fail  in  the  practice  of  what 
they  preach.  The  cloak  of  democracy,  worn  becomingly  when 
dealing  with  equals,  is  all  too  readily  discarded  for  another 
garb  when  dealing  with  representatives  of  the  lower  levels  of 
authority  or  responsibility.  But  progress  is  being  made  toward 
a  better  recognition  of  the  full  meaning  of  administrative 
leadership.  The  way  in  which  this  leadership  is  attained  is  of 
far  less  importance  than  the  manner  in  which  its  potentialities 
are  used  and  the  ends  toward  which  it  is  directed. 

Administrative  leadership  is  democratic  only  when  and  so 
far  as  it  provides  and  maintains  opportunity  for  the  exercise 
of  individual  initiative,  subject  merely  to  those  disciplines 
and  restraints  which  must  be  imposed  if  freedom  of  self¬ 
development  is  to  be  preserved. 

in 

The  area  of  administrative  responsibility  may  be  viewed  as 
two  concentric  circles,  the  one  including  all  those  elements  of 
responsibility  appertaining  to  the  administration  or  manage¬ 
ment  of  the  internal  affairs  of  an  organization,  the  other  in¬ 
cluding  those  phases  of  administration  concerned  with  politi- 
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cal,  social,  and  economic  relationships  which  are  external  to 
the  organization.  Although  the  latter  field  has  not  lacked  care¬ 
ful  exploration,  we  still  experience  no  little  difficulty  in 
threading  the  maze  of  indefinite  or  inadequately  defined  rela¬ 
tionships,  sometimes  obscured  by  vague  or  even  inconsistent 
pronouncements  of  courts  and  legislatures.  There  is  abundant 
factual  evidence  to  account  for  the  shadowy  character  of  ad¬ 
ministrative  responsibility  in  the  field  which  is  external  to 
the  organization.1 

Administrative  responsibility  in  the  internal  area  may  be 
stated  in  general  terms  as  the  obligation  or  duty  to  plan,  or¬ 
ganize,  coordinate,  and  control  the  means  through  which  the 
ends  of  the  organization  may  be  most  effectively  attained. 

A  phase  of  administrative  leadership  of  primary  impor¬ 
tance  is  planning.  To  some,  this  function  appears  to  include 
practically  the  whole  field  of  administration;  but  despite  its 
significance,  planning  is  only  one  phase  of  the  administrative 
process.  Obviously,  there  can  be  no  administration  worthy  of 
the  name  which  is  not  carried  out  according  to  a  preconceived 
plan.  There  is  a  wide  difference  in  scope  and  content  between 
the  detailed  planning  of  methods  and  procedures  in  admin¬ 
istrative  operations  and  the  broad  general  planning  which  is 
preliminary  to  the  final  choice  of  objectives  and  the  formu¬ 
lation  of  policy.  It  is  clear  that  when  several  agencies  are  di¬ 
rectly  concerned  with  the  same  general  policy,  cooperative 
planning  is  essential  if  diversity  of  functional  interests  is  to 
be  integrated  into  a  mutually  acceptable  program.  The  active 
and  sympathetic  support  of  those  who  bear  the  responsibility 
for  the  execution  of  the  program  will  be  proportional  to  the 
declining  curve  of  participation  in  the  formulation  of  the 
plans. 

1  See  the  closing  chapter  of  this  volume  and  the  literature  cited  in  it. 
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The  United  States  Department  of  Agriculture  affords  a 
striking  example  of  well-directed  effort  to  secure  effective  par¬ 
ticipation  in  the  development  of  plans  for  localized  public  ag¬ 
ricultural  programs.  These  include  crop  adjustment,  crop  in¬ 
surance,  soil  conservation,  flood  control,  farm  forestry, 
development  of  submarginal  lands  and  wildlife  conservation. 
The  Association  of  Land-Grant  Colleges  and  Universities  is 
working  with  the  department  in  establishing  democratic,  co¬ 
operative  procedures  that  will  give  farmers  a  voice  in  the 
planning  stage.  Community,  county,  and  state  groups  are 
forming  for  this  purpose.  The  state  and  local  land-use  plan¬ 
ning  will  finally  be  integrated  with  the  general  planning  and 
program-formation  of  the  department.2 

A  second  incidence  of  administrative,  leadership  is  the  de¬ 
vising  of  organization,  the  distribution  of  functions  properly 
related  to  each  other  and  to  the  central  purpose,  and  the 
formation  of  the  resulting  work  groups  into  a  concordant 
whole.  We  may  conceive  an  organization  as  a  social  organism 
composed  of  various  groups  based  upon  personal  interest  or 
upon  the  type  of  task  performed,  such  as  management  groups, 
professional  groups,  clerical  groups,  and  the  like.3  The  recog¬ 
nition  of  the  existence  of  these  groups  and  the  enlistment  of 
their  cooperation  is  a  cardinal  problem  of  management. 

There  is  a  logical  sequence  of  steps  in  conceiving  and  put¬ 
ting  into  operation  a  new  organization.  Some  of  those  who 
suddenly  find  themselves  charged  with  the  administrative 
responsibility  for  staffing  newly  formed  or  hurriedly  expanded 
agencies  fail  to  see  that  planning  the  organization  and  de¬ 
termining  the  duties  and  responsibilities  of  positions  should 
precede  instead  of  follow  the  employment  of  large  numbers 

2  Henry  A.  Wallace,  Report  of  the  Secretary  of  Agriculture,  1938,  pp.  47-49. 

3J.  W.  Dietz,  “Organizing  the  Personnel  Function  of  Management,”  Per- 
sonnel  Papers,  7th  International  Management  Congress,  1938,  pp.  3  ff. 
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of  workers.  When  this  is  not  recognized,  waste,  delay,  and 
confusion  are  inevitable.  Among  the  new  personnel,  many 
will  be  found  lacking  in  experience  or  ability  for  the  satis- 
factory  performance  of  the  duties  to  which  they  have  been 
assigned.  The  work  then  falls  behind  and  more  workers  are 
employed  until  the  force  becomes  far  larger  than  would  be 
necessary  had  the  operations  been  planned  in  advance  and 
selection  made  of  only  those  experienced  in  the  work  to  be 
done. 

A  belief  appears  to  be  widespread  that  new  government 
agencies  will  be  best  managed  and  operated  by  a  staff  re¬ 
cruited  from  outside  the  public  service.  This  may  be  true  with 
respect  to  the  formulation  and  enforcement  of  novel  or  un¬ 
usual  policies,  but  it  has  not  proved  true  for  the  complicated 
and  involved  processes  of  operation.  What  is  being  overlooked 
is  (1)  that  employees  in  the  older  services  are  just  as  eager 
as  fresh  recruits  for  the  success  of  the  new  agency;  (2)  that 
because  of  their  background  and  experience  the  employees 
in  an  established  organization  are  more  capable  than  new 
employees  to  set  a  nascent  organization  in  motion  within  a 
minimum  of  time;  and  (3)  that  in  general  employees  in  an 
old  organization  are  more  competent  than  new  employees  to 
handle  the  work  of  a  novel  service,  despite  any  advanced 
techniques  which  new  employees  are  believed  to  have  mas¬ 
tered. 

A  third  responsibility  of  leadership  is  coordination — the 
interrelating  of  the  various  parts  and  elements  of  the  work 
and  the  integrating  and  harmonizing  of  divergent  views,  ex¬ 
periences,  and  judgments  into  a  unified  working  program. 
The  fourth  administrative  responsibility  is  that  of  control.  It 
seems  almost  instinctive  to  look  upon  control  as  a  restraint  or 
coercion  imposed  by  higher  authority  or  superior  power.  But 
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this  point  of  view  posing  a  man-over-man  relationship  is  being 
gradually  supplanted  by  the  impersonal  concept  of  control 
emanating  from  the  interplay  of  factors  which  constitute  “the 
total  situation.”  It  does  not  suffice  merely  to  bring  together  all 
the  conditions  pertaining  to  a  given  situation.  Their  reciprocal 
relationships  must  be  explored,  then  integrated,  if  effective 
control  is  to  become  a  reality. 

Take  as  an  example  the  Dust  Bowl  area  where  drought  and 
winds  have  deprived  the  farmer  of  his  primary  resource  for 
subsistence,  the  soil.  One  agency  urges  farmers  to  seed  the 
land  to  grass  as  a  protective  measure  against  soil  erosion. 
Another  agency  offers  loans  to  the  same  farmers  for  the  pur¬ 
chase  of  seed  wheat.  Land  seeded  to  grass  will  not  produce 
bread,  but  if  planted  to  wheat  the  wind  would  continue  to 
remove  the  soil.  If  similar  antinomies  are  to  be  obviated  in 
future,  all  agencies  at  interest  in  a  given  situation  must  seek 
through  cooperation  to  discover  the  relationship  of  all  the 
facts  in  the  situation  as  an  entirety  in  order  to  gain  the  basis 
of  control. 

IV 

Some  have  taken  the  view  that  one  great  weakness  of  gov¬ 
ernment  today  is  a  lack  of  administrative  brains  and  an  in¬ 
ability  to  delegate  responsibility.  The  remedy  suggested  is 
more  intensive  training  in  administration  as  a  means  of  de¬ 
veloping  the  needed  increment  in  intellectual  power  since 
such  training  might  result  in  increased  ability  to  delegate 
responsibility.  The  delegation  of  responsibility  has  long  been 
practiced  by  capable  administrators.  The  act  of  delegation, 
however,  merely  entrusts  a  certain  responsibility  to  another 
as  agent  and  does  not  absolve  or  relieve  the  principal  from 
his  primary  obligation  or  the  agent  from  responsibility  to  his 
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principal.  Responsibility,  when  delegated,  should  be  com¬ 
mensurate  with  the  ability  of  the  agent  to  discharge  it  with 
judgment  and  discrimination  and  to  recognize  the  inherent 
limitation  of  his  freedom  of  action. 

There  is  no  doubt  that  delegation  of  responsibility  requires 
commensurate  allocation  of  authority,  but  the  application  of 
this  principle  is  full  of  difficulty.  As  an  example,  consider  a 
highly  decentralized  or  regionalized  service  whose  chief 
has  delegated  a  large  measure  of  responsibility  to  an  official 
in  charge  of  a  region.  Owing  to  the  remoteness  of  the  region 
the  official’s  contacts  with  the  chief  are  infrequent,  but  he 
is  in  constant  contact  with  public  officials,  pressure  groups 
and  individuals  whose  interests  are  localized  in  the  region. 
Conditioned  by  these  local  forces,  he  gradually  assumes  the 
attitude  of  a  special  representative  of  the  region  and  as 
such  may  disregard  or  even  oppose  the  general  policies  of  the 
central  chief  to  whom  he  is  administratively  responsible.  The 
chief  may  discipline  the  regional  officer  by  transfer  or  dis¬ 
missal,  but  in  so  doing  he  is  certain  to  arouse  formidable 
political  opposition,  especially  if  a  number  of  states  are  in¬ 
cluded  in  the  region.  Thus,  unrestricted  delegation  of  respon¬ 
sibility  may  weaken  central  administrative  authority. 

v 

Leadership  and  responsibility  are  functions  of  administra¬ 
tion  the  exercise  of  which  devolves  primarily  upon  the  execu¬ 
tive  head  of  an  organization  and  secondarily  upon  his  subordi¬ 
nates  who  occupy  key  positions  at  each  successive  level  of 
authority.  The  range  of  action,  limited  at  the  lower  levels, 
progressively  increases  as  the  scale  is  ascended  and  reaches 
its  maximum  at  the  higher  levels.  Experience  gained  and 
ability  demonstrated  at  the  lower  levels  lead  naturally  to 
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advancement  with  accompanying  increase  in  the  scope  and 
importance  of  activity. 

A  wise  and  farseeing  high  command  will  recognize  that 
the  accomplishment  of  the  objectives  of  an  organization  is 
largely  conditioned  by  the  extent  to  which  potential  leaders 
have  been  selected  and  trained  in  leadership  and  the  extent 
to  which  opportunity  has  been  provided  for  them  to  gain 
experience  in  assuming  and  discharging  administrative  re¬ 
sponsibility.  There  must  be  mobility  and  impetus  toward  self¬ 
probation  throughout  the  entire  structure  of  the  public  service 
in  order  to  give  administrative  leadership  a  sounding  board, 
but  also  to  make  it  a  self-perpetuating  process.  As  Ordway 
Tead  so  aptly  put  it:4 

In  a  profound  sense  people  in  following  the  sound  leader  are  fol¬ 
lowing  their  own  best  selves.  This  is  but  another  way  of  saying  that 
the  expansion  of  personality  which  the  leader  helps  his  followers  to 
achieve  coincides  with  their  central  demand  upon  life  itself.  That 
oneness  which  he  achieves  with  them  at  a  new  level  of  aspiration  and 
action  is  the  justification  of  leadership  in  a  democracy.  For  a  democ¬ 
racy  is  nothing  if  it  is  not  a  spiritual  fact — a  fact  of  fruitful  personal 
relation  to  the  community.  And  the  intermediary  in  helping  to  bring 
that  relation  into  being  is  the  leader — or  rather  a  whole  supporting 
gallery  of  leaders. 

4  The  Art  of  Leadership,  1935,  pp.  270-271.  By  permission  of  the  publishers, 
Whittlesey  House  (McGraw-Hill),  New  York. 
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The  Need  for  Career  Administrators 

By  W.  W.  Stock berger 


A  MERICAN  democracy  will  survive 
f\  only  as  long  as  it  remains  respon¬ 
sive  to  the  will  of  the  people  and  is  care¬ 
ful  and  provident  in  the  management  of 
the  business  of  their  government.  The 
huge  and  complicated  administrative 
machinery  of  government  must  con¬ 
tinue  to  operate  economically  and 
efficiently  under  any  and  every  policy 
determined  upon  by  the  duly  elected 
representatives  of  the  citizenry. 

Distinction  Between 
Governmental  Functions 

In  any  consideration  of  the  machin¬ 
ery  of  government  it  is  useful  always  to 
keep  in  mind  a  clear  and  sharp  distinc¬ 
tion  between  the  policy-forming  func¬ 
tion  and  the  administrative  or  manage¬ 
ment  function.  Policy  formation  is 
primarily  a  function  of  the  political  or 
elected  officials  of  the  government. 
Administration  is  or  should  be  a  non- 
political  function,  concerned  with  the 
effective  direction  and  purposeful  im¬ 
provement  of  the  established  and 
continuous  operations  of  the  business 
of  government. 

Thus,  whether  the  presses  in  the 
Bureau  of  Printing  and  Engraving 
should  print  an  issue  of  greenbacks  or 
other  fiat  money  is  a  political  question 
to  be  answered  by  the  policy-forming 
officials;  but  the  actual  printing  of  the 
money  is  a  purely  nonpolitical  matter, 
one  of  administration,  a  printer’s  job. 
Likewise,  the  decision  that  the  govern¬ 
ment  should  open  the  Panama  Canal 
was  a  political  one,  since  grave  ques¬ 
tions  of  national  policy  were  involved; 
but  the  actual  work  of  bringing  the 
canal  to  completion  was  a  nonpolitical, 
administrative  task  for  an  engineer 
thoroughly  conversant  with  a  technical 


specialty  and  having  the  ability  to  ad¬ 
minister  all  phases  of  the  undertaking. 

A  fuller  appreciation  on  the  part  of 
the  general  public  of  the  responsibilities 
of  the  political,  policy -forming  official 
on  the  one  hand,  and  of  the  responsibil¬ 
ities  of  the  administrative  official  on  the 
other,  should  lead  to  a  clearer  under¬ 
standing  of  the  kind  of  service  each 
renders  to  the  public  at  large.  Periodi¬ 
cally  the  convictions  of  the  electorate 
at  the  moment  as  to  desirable  public 
aims  or  ends  to  be  attained  find  expres¬ 
sion  in  the  election  of  political  officials 
as  their  representatives  in  the  several 
branches  of  the  government.  A  change 
in  political  officials  may  be  and  usually 
is  followed  by  substantial  changes  in 
policy;  but  the  machinery  of  govern¬ 
ment  does  not  change  correspondingly, 
but  continues  to  operate  with  such 
adjustments  as  may  be  necessary  to 
adapt  it  to  whatever  changes  in  policy 
may  be  determined  upon  by  the  newly 
elected  officials  of  the  dominant  party. 

Because  of  the  failure  to  recognize 
this  principle,  the  public  generally  looks 
upon  the  administration  of  government 
as  a  political  matter.  Consequently 
administrative  positions  in  the  govern¬ 
ment  have  been  filled  by  men  because 
they  belonged  to  some  influential 
political  group,  and  not  on  account  of 
their  capability  to  render  effective 
public  service. 

There  is  the  failure  also  to  appreciate 
the  extent  to  which  the  business  of 
government  has  become  complicated 
and  highly  specialized  as  compared 
with  the  requirements  necessary  for  the 
proper  administration  of  government  a 
hundred  or  more  years  ago.  Since 
then  the  operations  of  government 
have  been  gradually  extended  into  new 
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and  broader  fields  of  activity,  until  at 
the  present  time  the  administration  of 
government  is  easily  the  largest  and 
most  complicated  business  in  the  whole 
of  our  country.  It  is  not  only  the 
largest  business,  but  it  is  also  the  most 
varied  in  number  and  kind  of  activities 
in  which  it  is  engaged.  In  fact  it  will 
be  found  difficult  to  name  a  legitimate 
activity  which  does  not  form  a  normal 
part  of  the  operations  of  some  branch  of 
the  government.  Moreover,  there  are 
certain  activities  in  which  no  one 
outside  of  the  government  is  engaged. 

Need  for  Specialized  Training 
For  the  accomplishment  of  the 
purposes  for  which  its  varied  activities 
were  established,  the  government  re¬ 
quires  the  services  of  many  persons 
thoroughly  trained  in  some  one  of 
many  specialized  fields,  such,  for  ex¬ 
ample,  as  the  law,  medicine,  banking, 
economics,  engineering,  journalism,  so¬ 
ciology,  the  physical  and  the  biological 
sciences;  and  likewise  it  has  need  for 
many  persons  who  have  the  breadth  of 
training  and  the  background  of  ex¬ 
perience  requisite  to  the  successful 
administration  of  these  activities.  In 
order  to  attract  to  and  retain  in  the 
service  of  the  government  a  fair  share 
of  those  persons  who  have  the  ability 
and  specialized  training  essential  to  its 
needs,  adequate  provision  must  be 
made  for  security  of  tenure,  a  reason¬ 
able  compensation,  and  opportunity  for 
promotion  to  positions  of  higher  ad¬ 
ministrative  responsibility — in  short, 
opportunity  for  a  career. 

Under  our  form  of  government,  with 
its  long  established  modes  of  procedure 
and  traditional  forms  of  administrative 
organization,  it  is  unlikely  that  the 
American  people  would  tolerate  the 
establishment  of  an  administrative 
career  service  comparable  to  that  which 
obtains  in  the  British  civil  service. 
Well-considered  opinion  inclines  rather 
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toward  specialization  in  administrate 
analogous  to  that  which  is  found  in  tl 
arts  and  sciences.  Within  the  comple 
of  activities  pursued  by  the  govern 
ment,  several  categories  of  adminb 
tration  may  be  distinguished.  Then 
is  an  administration  of  legislative  en 
actments,  an  administration  of  scientifi* 
research,  an  administration  of  fisca 
affairs,  an  administration  of  public 
welfare,  and  many  others,  each  0f 
which  affords  an  opportunity  for  the 
career  administrator. 

However,  specialized  training  alone 
in  the  law  or  the  sciences,  for  example, 
is  an  inadequate  foundation  upon 
which  to  build  an  administrative  career 
in  these  fields.  Administration,  al¬ 
though  not  separate  and  apart  from  the 
activity  administered,  involves  a  series 
of  relationships  not  inherent  in  what  is 
to  be  administered,  but  superimposed 
upon  it.  The  understanding  of  the 
nature  of  these  relationships  and  of  the 
art  of  utilizing  them  effectively  will  be 
facilitated  by  a  mastery  of  the  princi¬ 
ples  of  public  administration  and  an 
exploration  of  the  content  of  the  social 
sciences.  If  government  is  to  secure 
for  the  public  service  recruits  who  have 
the  capacity  to  become  satisfactory 
administrators,  our  educational  insti¬ 
tutions  must  be  induced  to  afford 
selected  students  an  opportunity  to 
acquire  a  perspective  of  the  relations  of 
governmental  operations  to  the  public 
interest  much  broader  than  that  usually 
developed  in  the  standardized  technical 
courses. 

Necessity  for  Experience 
Overemphasized  education  in  theo¬ 
retical  public  administration,  however, 
may  create  in  the  mind  of  the  student 
the  impression  that  he  is  fitted  to  enter 
at  once  into  the  public  service  at  the 
higher  levels  of  authority,  without  first 
serving  that  apprenticeship  in  practical 
administration  essential  to  acquiring 
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the  necessary  seasoning  and  discipline 
which  results  only  from  long  experience. 
The  mastery  of  administrative  proce¬ 
dure,  whether  in  private  enterprise  or 
in  some  branch  of  the  public  service, 
cannot  be  attained  until  there  is  a 
comprehensive  understanding  of  the 
interrelations  of  the  several  units 
within  the  organization,  and  of  the 
primary  objectives  of  each. 

No  organization  reaches  its  maximum 
of  effectiveness  except  through  long 
years  of  development  during  which 
functions  have  been  highly  coordinated 
and  the  less  important  phases  of  ad¬ 
ministration  so  standardized  as  to 
become  almost  a  matter  of  smoothly 
running  routine.  The  administrative 
pattern  varies  with  the  type  of  organ¬ 
ization  and  the  character  of  its  activi¬ 
ties.  Indeed,  two  organizations  may 
superficially  appear  to  have  the  same 
administrative  pattern,  yet  differ  fun¬ 
damentally  in  the  nature  of  their  re¬ 
spective  operations  and  in  the  limiting 
factors  which  govern  in  each  case. 
Again,  different  patterns  of  adminis¬ 
tration  may  occur  within  the  same 
organization;  as,  for  example,  in  one  of 
the  large  executive  departments  of  the 
government  there  is  administration  of 
research,  of  extension  work,  of  regula¬ 
tory  work,  of  legal  work,  of  personnel, 
and  of  fiscal  affairs. 

Except  as  an  abstract  concept,  ad¬ 
ministration  does  not  exist  apart  from 
what  is  to  be  administered,  as  previ¬ 
ously  stated.  As  long  as  it  remains  an 
abstraction  it  can  produce  no  tangible 
results;  but  when  translated  into 
human  activity  wisely  directed  and 
effectively  managed,  it  becomes  the 
determining  factor  in  the  accomplish¬ 
ment  of  the  purpose  for  which  an  or¬ 
ganization  exists.  There  seems  to  be 
no  escape  from  the  conclusion  that  a 
far  greater  chance  for  a  successful 
career  lies  with  the  administrator  who 
has  attained  a  high  degree  of  profi¬ 
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ciency  in  the  art  of  administration  with 
which  to  supplement  his  specialized 
knowledge  of  the  materials  and  tech¬ 
niques  of  the  field  to  be  administered. 

Recruitment  of  Administrators 

Frequently  the  ability  to  excel  in 
some  specialized  field  of  knowledge  does 
not  occur  in  combination  with  out¬ 
standing  administrative  ability;  conse¬ 
quently  the  staff  of  an  organization 
engaged  in  specialized  activities  may 
not  yield  an  adequate  supply  of  human 
material  from  which  capable  career 
administrators  can  be  developed.  In 
this  respect  the  situation  in  the  govern¬ 
ment  service  has  been  particularly 
acute  during  recent  years,  necessitating 
special  consideration  of  the  methods 
through  which  the  services  of  capable 
administrators  may  be  secured  and 
retained. 

One  method  which  has  numerous 
sincere  proponents  is  to  bring  into  the 
service  experienced  administrators  from 
non-governmental  fields  of  activity. 
Some  of  the  advantages  said  to  be 
gained  through  this  method  of  selection 
are:  (1)  that  it  obviates  the  delay 
incident  to  the  long  period  of  training 
necessary  for  the  development  of  ad¬ 
ministrators  within  the  sendee ;  (2)  that 
it  eliminates  the  uncertainty  as  to  the 
outcome  that  obtains  when  a  position 
of  large  responsibilities  is  filled  by 
promotion  from  one  of  lesser  responsi¬ 
bilities;  (3)  that  it  acts  as  an  effective 
stimulus  to  the  organization  through 
the  introduction  of  desirable  “new 
blood”;  (4)  that  it  serves  to  counteract 
the  tendency,  usually  more  pronounced 
in  the  older  organizations,  to  operate 
in  accordance  with  the  established 
though  antiquated  routine;  and  (5) 
that  it  brings  into  an  organization  the 
results  of  experience  gained  in  other, 
different,  and  possibly  more  highly 
developed  fields  of  administration. 

But  it  is  not  to  be  overlooked  that 
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the  complexities  of  the  machinery  of 
government,  particularly  at  the  higher 
levels  of  authority,  call  for  a  corre¬ 
sponding  high  degree  of  competence, 
a  rich  background  of  experience,  and 
zeal  for  the  public  welfare.  In  the 
face  of  these  complexities,  unfamiliarity 
with  the  methods  of  setting  the  ma¬ 
chinery  of  government  into  motion 
either  delays  or  prevents  the  accom¬ 
plishment  of  desired  results.  Not 
infrequently  a  new  incumbent  of  a 
high  administrative  position  finds  him¬ 
self  embarrassed  by  the  necessity  of 
calling  upon  more  experienced  subor¬ 
dinates,  familiar  with  the  technique  of 
procedure,  to  instruct  him  in  the 
methods  to  be  followed  if  hopeless 
entanglements  are  to  be  avoided  and 
looked-for  ends  attained.  As  a  result, 
the  higher  official  suffers  a  loss  in 
prestige  and  in  the  respect  of  his  subor¬ 
dinates,  in  whom  there  is  developed  a 
sense  of  injustice  and  discriminatory 
treatment  which  reacts  against  the 
effectiveness  of  the  service. 

Also,  when  positions  at  the  higher 
levels  of  authority  are  filled  by  new 
incumbents  drawn  from  outside  the 
service  instead  of  by  promotion  from 
within,  one  of  the  strongest  incentives 
to  sustained  and  productive  effort  is 
removed  from  the  entire  group  of  em¬ 
ployees  in  the  lines  of  promotion  lead¬ 
ing  to  the  position  in  question.  Such 
action  is  highly  prejudicial  to  the  idea 
of  a  career  service,  and  can  be  fully 
justified  only  when  no  individual 
qualified  to  fill  the  higher  position  can 
be  found  within  the  ranks  of  the 
organization. 

Since  very  cogent  reasons  can  be 
advanced  both  for  and  against  infiltra¬ 
tion  of  the  public  service  w  ith  adminis¬ 
trators  from  non-governmental  fields, 
there  seems  to  be  no  escape  from  the 
conclusion  that  any  advance  and 
exclusive  decision  which  does  not  rec¬ 
ognize  contingencies  is  a  potential 
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danger  to  the  welfare  of  the  organiza¬ 
tion.  However  important  it  may  be  to 
foster  career  service  in  an  organization 
and  to  protect  it  against  encroachment 
from  the  outside,  it  cannot  be  per¬ 
mitted  to  preclude  building  into  the 
organization  the  best  material  available 
for  the  accomplishment  of  the  ends  for 
which  the  organization  was  established. 

Viewpoint  of  Non¬ 
governmental  Administrators 
At  this  point  it  may  be  well  to  con¬ 
sider  more  in  detail  the  reasons  for  the 
ineptness  displayed  by  some  new  in¬ 
cumbents  of  positions  at  the  higher 
levels  of  authority.  Individuals  who 
have  attained  to  high  rank  and  au¬ 
thority  in  the  commercial  or  industrial 
world  are  not,  as  individuals,  essen¬ 
tially  unlike  those  in  positions  of 
corresponding  rank  in  the  public 
service.  In  general  they  are  actuated 
by  similar  motives  and  ambitions, 
exhibit  similar  peculiarities  and  perver¬ 
sities  of  character,  and  respond  in  much 
the  same  manner  both  to  leadership 
and  to  the  lack  of  leadership..  Yet  the 
administrator  who  enters  the  public 
sendee  from  a  non-governmental  field 
may  find  adjustment  to  and  assimila¬ 
tion  into  the  organization  seriously 
retarded,  to  say  the  least,  both  by  his 
conception  of  the  effectiveness  of  the 
procedures  follqwed  or  of  the  efficiency 
with  which  the  work  of  government  is 
accomplished,  and  by  his  unfamiliarity 
with  the  objectives  of  the  organization 
and  the  requirements  of  law  upon 
which  much  of  procedure  is  necessarily 
based. 

The  widespread  lack  of  understand¬ 
ing  of  government  organization  and 
operation,  augmented  by  the  sarcasm, 
vilification,  and  ridicule  often  directed 
at  the  personnel  in  the  public  service  as 
a  means  of  currying  favor  with  some 
portion  of  the  citizenry,  or  for  the 
purpose  of  obstructing  the  adminis- 
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tration  of  some  measure  designed  to 
protect  the  public  against  fraud  or 
misrepresentation  but  which  interferes 
with  the  pursuit  of  private  ends  inimi¬ 
cal  to  the  public  interest,  often  leads  to 
the  assumption  that  the  performance  of 
public  business  would  be  facilitated  to 
a  great  degree  by  elimination  of  sup¬ 
posedly  useless  “red  tape”  and  the 
substitution  therefor  of  likewise  sup¬ 
posedly  superior  and  more  expeditious 
procedures  of  other  large  organizations. 
A  keen  but  not  unfriendly  critic  has 
pertinently  expressed  this  point  of 
view  in  the  statement  that  in  private 
enterprise  there  are  always  methods  of 
operation,  but  in  government  it  is  red 
tape. 

The  administrator  from  the  outside 
who,  without  thorough  exploration  of 
the  basis  of  existing  procedures,  at¬ 
tempts  to  speed  up  action  by  taking 
“short  cuts,”  or  who  is  unwilling  or 
unable  to  subordinate  his  freedom  of 
individual  action  to  the  common  pur¬ 
pose  which  motivates  the  interaction 
of  human  relationships  within  an  or¬ 
ganization,  may  readily  come  to  be 
regarded  as  a  liability  instead  of  an 
asset. 

Necessary  as  it  becomes  at  times  to 
fill  a  vacant  administrative  position 
from  some  source  outside  the  service, 
the  uncertainties  attendant  upon  this 
method  of  selection  weigh  heavily 
against  any  advantages  which  it  has  to 
offer.  On  the  contrary,  a  firmly  es¬ 
tablished  career  service  would  make 
possible  the  development  within  the 
organization  of  a  group  of  employees 
trained  in  the  successive  phases  of 
administration  and  offering  a  wide 
range  of  choice  in  the  selection  for 
assignment  to  a  specific  vacancy. 

Training  of  Administrators 

The  problem  of  training  adminis¬ 
trators  within  the  government  service 
is  one  of  grave  concern,  for  which  there 


is  as  yet  no  generally  accepted  solution. 
^  he  use  of  the  “understudy”  is  perhaps 
the  most  common  method  of  fitting  an 
individual  employee  for  advancement 
in  the  administrative  line.  He  is  ex¬ 
pected  to  gain  in  wisdom  and  under¬ 
standing  through  close  association  with 
an  official  of  higher  rank,  and  through 
the  performance  of  such  assignments 
as  may  be  intrusted  to  him. 

The  effectiveness  of  this  method  of 
training  may  be  open  to  question. 
It  lacks  the  element  of  careful  planning 
essential  to  any  systematic  course  of 
instruction.  There  is  danger  also  that 
the  understudy  may  not  differentiate 
the  weak  from  the  strong  in  the  ad¬ 
ministrative  methods  of  his  superior, 
with  resultant  imperfections  in  his  own 
standards  of  attainment.  Again,  the 
understudy  has  a  restricted  oppor¬ 
tunity,  particularly  at  the  lower  levels 
of  authority,  to  gain  a  comprehensive 
view  of  the  field  of  administration 
which  lies  outside  the  working  unit  to 
which  he  is  attached. 

A  carefully  planned  program  for  the 
development  of  administrators  through 
the  use  of  “trainees”  offers  certain  ad¬ 
vantages  over  the  understudy  method 
of  training.  From  among  the  possible 
candidates  for  placement  in  the  service 
as  trainees,  selection  should  be  made 
only  of  those  who  have  special  qualifi¬ 
cations  and  whose  personal  interests 
indicate  an  inclination  or  aptitude  for 
administration.  Through  a  series  of 
special  assignments  the  trainees  are 
familiarized  with  all  phases  of  admin¬ 
istrative  work  in  one  unit  of  the  or¬ 
ganization,  and  are  then  successively 
transferred  from  unit  to  unit  until 
finally  they  have  mastered  the  proce¬ 
dures  of  all  and  have  acquired  a  general 
perspective  of  the  relations  of  any  one 
unit  to  each  of  the  others  and  to  the 
organization  as  a  whole.  At  this 
point  selection  may  be  made  of  the 
most  promising  of  the  trainees  for 
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assignment  in  the  general  administra¬ 
tive  offices  of  the  organization  where 
eventually  they  may  be  perma¬ 
nently  placed  in  positions  of  large 
responsibility. 

Another  possibility  of  effecting  im¬ 
provement  which  must  not  be  over¬ 
looked,  particularly  in  the  older 
branches  of  the  service,  lies  in  the 
training  of  line  administrators  who, 
because  of  long  tenure  at  definite  levels 
of  authority,  have  developed  irregular 
habit  patterns  in  their  methods,  or 
who,  through  lack  of  opportunity  or  of 
incentive  have  failed  to  keep  abreast 
of  recent  progress  in  the  field  of 
administration. 

The  appropriate  method  to  be  used 
in  the  training  of  line  administrators 
must  be  determined  in  each  case  after 
consideration  of  the  attendant  cir¬ 
cumstances.  A  method  which  yields 
satisfactory  results  at  one  of  the  lower 
levels  of  responsibility  may  prove  to  be 
useless  at  a  higher  level.  In  one  plan 
which  has  proved  to  be  quite  satisfac¬ 
tory,  various  methods  were  arranged 
in  an  ascending  series  corresponding  to 
the  several  levels  of  responsibility, 
beginning  with  short,  intensive  study 
courses  and  ranging  upward  through 


formal  study  courses,  group  confer¬ 
ences,  and  discussion  groups  to  in¬ 
formal  lectures  by  outstanding  author¬ 
ities  on  broad  questions  of  management 
and  general  policy. 

Results  of  Career  Training 

The  results  of  placing  the  training 
of  administrators  on  a  career  basis  are 
obvious.  The  prospect  of  a  permanent 
career  would  increase  the  prestige  of  the 
service  and  attract  to  it  a  larger  share  of 
the  ability  and  competence  which  the 
country  affords.  Career  training  points 
directly  to  lines  of  promotion,  and 
promotion  determines  growth  and 
progress.  It  is  the  sap  of  the  organ¬ 
ization  tree. 

Career  training  should  raise  the 
standard  of  administration  to  a  parity 
with  the  responsibilities  of  the  service; 
develop  a  group  of  potential  adminis¬ 
trators  broad  of  outlook  and  capable  of 
undertaking  new  and  difficult  respon¬ 
sibilities;  cause  the  entire  personnel  of 
the  service  to  become  more  “adminis¬ 
tration  minded’’;  improve  the  quality 
and  effectiveness  of  line  supervision; 
and  firmly  establish  administration 
in  the  public  service  on  a  plane 
commensurate  with  the  public  interest. 


W.  II'.  Stockberger,  Ph.  D.,  is  director  of  personnel  of 
the  United  States  Department  of  Agricidturc,  Washing¬ 
ton,  D.  C.  He  has  served  as  instructor  in  botany  at 
Denison  University;  physiologist  in  charge  of  Drug  and 
Related  Plants,  Bureau  of  Plant  Industry,  United 
States  Department  of  Agriculture;  and  member  of  the 
classification  staff  of  the  Congressional  Joint  Commis¬ 
sion  on  Reclassification  of  Salaries.  He  is  author  of 
numerous  papers  and  bidletins  on  Medicinal  Plants  and 
related  topics. 
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THE  PERSONNEL  PROBLEM  IN  THE  UNITED  STATES 
DEPARTMENT  OF  AGRICULTURE 

W.  W.  Stockberger 

Director  of  Personnel  and  Business  Administration,  United  States 
Department  of  Agriculture 

Professional  Positions  in  the  Department 

-The  Department  of  Agriculture,  created  by  Congress  in  1862, 
was  provided  in  that  year  with  an  appropriation  of  $64,000  and 
directed  to  acquire  and  diffuse  useful  information  on  subjects  con¬ 
nected  with  agriculture  in  the  most  general  and  comprehensive 
sense  of  the  term.  Year  by  year  the  scope  of  the  department’s  ac¬ 
tivities  has  extended  beyond  the  work  of  collecting  and  issuing 
agricultural  information,  until  now  it  covers  a  very  broad  and 
complex  field. 

The  work  of  the  department  touches  every  phase  of  agricul¬ 
ture  and  many  related  problems  as  well.  “This  work  deals  with 
the  selection  and  breeding  of  superior  plants,  the  development  of 
new  varieties,  and  the  biology  of  plant  diseases.  It  studies  how  to 
increase  the  weight  of  the  beef  animal  and  the  milk  production  of 
the  dairy  cow.  It  ascertains  facts  about  the  nutritive  value  of  feeds. 
It  investigates  problems  of  soil  composition  and  fertilizer  require¬ 
ments.  It  develops  poisons,  insecticides,  and  serums  for  use  in  the 
war  against  pests  and  parasites.  It  goes  into  the  economic  prob¬ 
lems  of  the  farmer,  into  his  social  and  community  problems,  into 
his  transportation  problems,  into  his  problems  as  a  consumer.  It 
studies  wild  life,  so  that  beneficial  species  may  be  protected  and 
conserved  or  reared  under  domestication  and  harmful  species  con¬ 
trolled.  It  deals  with  engineering  problems,  such  as  those  connected 
with  irrigation,  with  the  prevention  of  soil  erosion,  with  highway 
construction,  and  with  the  efficient  use  of  farm  machinery. 

“It  embraces  also  problems  of  importance  to  the  home  maker, 
such  as  those  connected  with  diet,  cooking,  clothing,  house  equip¬ 
ment,  and  the  expenditure  of  the  family  income.  It  carries  on  work 


in  industrial  chemistry,  to  promote  an  increased  utilization  of  farm 
products  and  farm  by-products.  It  inquires  into  the  purity  and 
healthfulness  of  food  and  drugs  offered  for  sale  in  interstate  com¬ 
merce.  It  studies  the  weather,  for  the  protection  of  a  thousand 
agricultural  and  industrial  interests.  All  the  main  branches  of 
science,  particularly  chemistry,  biology,  and  physics,  are  represent¬ 
ed  in  the  department's  research  activities.”  1 

Before  the  creation  of  the  Department  of  Agriculture  a  small 
staff  in  the  Patent  Office  was  engaged  in  such  work  in  agriculture 
as  was  then  sponsored  by  the  federal  government.  The  subsequent 
growth  of  the  department  as  reflected  by  the  increase  in  personnel 
is  shown  in  the  following  statement: 


Year 
18(51 
1871 
1881 
1891 
1901 
191 1 
19-21 
1931 


A  umber  of  Employees 
9 
84 
104 
1.577 
.8.888 
1-2.704 
18.748 
-27.(515 


It  is  said  that  in  1 8(50  the  entire  scientific  staff  of  the  depart¬ 
ment  comprised  only  ten  individuals.  In  19.81  the  number  of  pro¬ 
fessional  positions 2  in  the  department,  so  defined  in  the  terms 
of  the  Classification  Act  of  19-2.8.  was  5.84(5.  The  distribution  of 
these  positions  by  salary  groups  is  given  in  Table  1. 

1  lie  department  is  now  composed  of  twenty  principal  admin¬ 
istrative  units,  designated  bureaus  or  offices.  The  number  of  pro¬ 
fessional  positions  in  these  units  varies  widely  in  part  because  of 
the  variation  in  size  and  in  part  because  of  differences  in  the  nature 
of  the  activity  with  which  an  individual  bureau  or  office  is  con¬ 
cerned.  The  distribution  of  professional  positions  by  bureaus  and 
salary  groups  appears  in  Table  -2. 

The  professional  positions  in  the  department  may  be  divided 

1  M.  S.  Eisenhower  and  A.  P.  Chew.  Th*  United  States  Dejntrfmenf  of  Agriculture 
Its  drouth,  Structur*  and  Functions  (U.S.D.A..  Misc.  Puh.  No.  M.  1930),  p 

2  Professional  in  the  sense  that  they  have  been  classified  in  the  Professional  Service 
by  the  United  States  Personnel  Classification  Board.  Employees  who  hold  academic 
decrees  but  who  are  classified  in  the  Clerical.  Administrative,  and  Fiscal  Service  tr 
not  included  in  this  discussion. 
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TABLE  i 

NVmber  of  Professional  Positions  in  r- 

Dkpartmental  and  Field  Services  of' r  cT  ASU  Sa,a,,y  C'Rm  i‘  of  the 
-  -  Tllh  1  •  s  Department  of  Acricultcre* 


GRADE 


SALARY  GROUP  DEPARTMENTAL 


Junior,  P-1 

Assistant.  P-i 

Associate.  I*-3 

Full  Grade.  P-4 

Senior.  P-5 

. .  3200-  3800 
.  .  3800-  4(100 

164 

S25 

2S!I 

123 

1099 

1612 

693 

247 

TOTAL 

1263 

1S37 

982 

370 

Principal.  P-(i  . 

294 

12S 

13 

36.') 

6.)  9 

Head.  P-7 

7Jt 

203 

Chief.  P-8  . 

0 

15 

14 

3 

17 

12)0 

4096 

5346 

*  The  data  in  this  and 

the  folio wintt  tables 

were  compiled 

as  of  April,  1931. 

roughh  into  s.x  occupational  groups.  The  distribution  of  these 
groups  by  bureaus  is  shown  in  Table  3.  It  will  be  noted  that  the 
argest  number  of  positions,  3054,  falls  within  the  agricultural, 
biological,  and  physical  science  group,  and  the  second  largest  num¬ 
ber,  1330,  m  the  veterinary  science  group.  The  medical  science 
group  has  the  smallest  number  of  positions. 

The  positions  dealt  with  in  this  paper  occur  under  general 
class  titles.  For  convenience  in  tabulating  the  data,  the  term  “class” 
is  here  used  to  include  all  positions  having  the  same  generic  desig¬ 
nation,  as  chemist,  agronomist,  entomologist.  If,  in  Table  4  the 
grade  designations,  “junior,”  “assistant.”  etc.,  are  substituted  for 
(  ic  symbols  P-1,  P-2,  etc.,  there  will  become  evident  the  individual 
c  lasses  m  the  sense  in  which  this  term  is  used  by  the  United  States 
Personnel  Classification  Board.  Inspection  of  fable  4  reveals  that 
certain  classes  contain  a  much  larger  number  of  positions  than 
others.  The  twenty  classes  of  highest  rank  numerically  contain 
4343  positions  or  81.2  per  cent  of  the  total  number.  Consider  now 
the  distribution  by  bureaus  of  the  positions  in  these  twenty  prin¬ 
cipal  classes.  From  Table  5  it  appears  that  with  the  exception  of 
chemists  no  one  of  these  twenty  classes  is  represented  in  more  than 
five  bureaus.  Again  with  the  exception  of  chemists,  a  large  pro¬ 
portion.  and  in  seven  cases  all.  of  the  positions  in  each  class  are 
restricted  to  a  single  bureau.  This  is  a  normal  result  of  the  special¬ 
ized  activities  of  the  several  bureaus  and  accounts  for  the  small 
number  of  professional  employees  who  transfer  from  one  bureau 
to  another. 
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TABLE  3 

Nvmbkk  of  Professional  Positions  by  Bureaus  and  Occtpational  ('.hoots 

o  “ 


HUREAU 

00 

u 

/ 

C 

Z 

c 

u 

u 

AGR.,  BIOL.  & 

PHYSICAL  SCI 

£ 

< 

o 

Q 

U 

y. 

VETERINARY 

SCIENCE 

< 

u 

fi 

>• 

< 

X 

03 

n 

z 

5 

H 

u 

z 

3 

U 

TOTAL 

Agricultural  Economics  . 

.  .  J44 

121 

in 

376 

Agricultural  Engineering  . 

1 

i 

79 

81 

Animal  Inilustrv  . 

117 

1323 

i 

1 

1  142 

Biological  Survey  . 

!)() 

1 

9 

100 

Chemist  r wind  Soils  . 

285 

i 

i 

10 

303 

1  )airv  Industry  . 

71 

1 

i 

2 

76 

Entomology  . 

302 

i 

303 

Experiment  Stations  . 

1 

38 

3 

1 

43 

Extension  Service  . 

35 

1 

43 

Food  aiid  Drug  Administration  . 

290 

6 

5 

1 

302 

Forest  Service  . 

395 

50 

409 

Grain  Futures  Administration  . 

6 

8 

Home  Economies  . 

1 1 

1 

33 

Information  . 

4 

4 

Library  . 

16 

16 

Plant  Industry  . 

51 4 

7 

524 

Plant  Quarantine  &  Control  Admn.  . 

£ 

311 

Public  lloads  . 

15 

1 

177 

502 

Secretary’s  Office  . 

4 

48 

52 

Weather  Bureau  . 

397 

1 

398 

Total  . 

.  .  .  213 

3054 

7 

1330 

48 

47 

037 

5346 

TABLE  4 


X i  MBF.i;  of  Professional  Positions  by  Classes  and  Grade  or  Salary  Groot 


CLASS 

salary  croup 

TOTAL 

P-1 

P-2 

P-3 

P-4 

P-5 

P-0 

P-7  P-8 

Agricultural  Attache  . 

3 

3 

Agricultural  Chemist  . . 

1 

1 

Agricultural  Commissioner  .... 

I 

«•> 

£ 

4 

9 

Agricultural  Economist  . 

19 

30 

33 

10 

28 

S 

2  1 

1  13 

Agricultural  Editor  . 

1 

1 

Agricultural  Engineer  . 

8 

6 

9 

10 

4 

1.  .  . 

38 

Agricultural  Extension  Economist 

1 

1 

Agricultural  Statistician  . 

o 

1 

6 

7 

14 

2 

32 

Agricultural  Technologist  . 

1 

1 

Agricultural  Transportation 

Economist  . 

1 

1 

Agricultural  Writer  . . 

1 

«•> 

1 

1 

5 

Agriculturist  . . 

o 

15 

8 

25 

Agronomist  . 

10 

29 

60 

10 

IS 

12 

145 

Animal  Fiber  Technologist  . 

i 

I 

Animal  Husbandman  . 

3 

7 

1  4 

4 

9 

1 

38 

85  • 


TABLE  4  (Continued) 

Number  of  Professional  Positions  by  Classes  and  Grade,  or  Salary  Group 


SALARY  GROUP 

< 

P-1 

P-2 

P-3 

P-4 

P-5 

P-6 

P-7  P-8 

s 

H 

Apieulturist . 

4 

5 

1 

1 

n 

Architect  . 

1 

1 

2 

Architectural  Engineer  . 

1 

.  # 

1 

2 

Attorney  . 

4 

14 

2 

11 

4 

35 

Automotive  Engineer  . 

1 

•  • 

1 

Bacteriologist  . 

7 

6 

10 

2 

8 

, 

34 

Bibliographical  Assistant  . 

1 

1 

Bibliographical  Entomologist  .  .  . 

1 

1 

Biochemist  . 

1 

G 

9 

3 

13 

2 

34 

Biological  Chemist  . 

1 

1 

Biological  Editor  . 

1 

1 

Biologist  . 

25 

20 

13 

6 

12 

4 

80 

Biophysicist  . 

2 

1 

3 

Botanical  Artist  . 

Botanist  . 

10 

11 

1 

7 

3 

4 

8 

1 

43 

Cadastral  Engineer  . 

1 

i 

1 

3 

Cartographer . 

4 

4 

Chemical  Engineer  . 

3 

2 

3 

2 

1 

11 

Chemist  . 

91 

114 

85 

42 

52 

19 

1  1 

405 

Civil  Engineer  . 

8 

2 

1 

1 

12 

Club  Organization  Specialist  . 

1 

1 

Color  Technologist  . 

1 

1 

2 

Construction  Engineer  . 

1 

1 

2 

Consulting  Architect  . . .  .  . . 

1 

Consulting  Highway  Engineer  .  . 

1 

1 

Consulting  Mathematician  . 

1 

1 

Cotton  Technologist  . 

2 

3 

2 

3 

10 

Cotton  Grade  &  Staple  Estimator 

4 

4 

Crop  and  Livestock  Estimator  .  . 

11 

7 

16 

8 

7 

49 

Cvtologist  . 

i 

2 

■  3 

Dairv  Husbandman  . 

4 

2 

2 

9 

1 

18 

Dairy  Manufacturing  Specialist 

1 

5 

6 

2 

1 

15 

Development  Engineer  . 

1 

1 

Director  of  Extension  Work  .... 

1 

1 

Director  of  Personnel  &  Business 
Administration  . 

1 

1 

Director  of  Regulatory  Work  .  .  . 

1 

1 

Director  of  Scientific  Work  . 

1 

1 

District  Forest  Inspector . 

4 

4 

District  Law  Officer  . 

6 

6 

Drainage  Engineer  . 

2 

2 

7 

11 

Drug  Control  Inspector  . 

1 

1 

Dust  Explosion  Engineer  . 

1 

1 

Ecologist  . 

1 

1 

Economic  Geologist  . 

-  1 

1 

Economic  Zoologist  . 

1 

1 

Economist  . . 

1 

2 

1 

4 

Editor  . 

,  , 

1 

1 

Electrical  Engineer  . 

.  . 

.  . 

1 

1 

.Engineer  . 

3 

11 

10 

7 

11 

7 

49 

428 
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TABLE  4  (Continued) 

Number  of  Professional  Positions  by  Classes  and  Grade  or  Salary  Group 


SALARY  GROUP 


CLASS 


P-1  P-2  P-8  P-4  P-5  P-6  P-7  P-8 


Engineer  of  Tests  . 

Entomologist  .  lb4 

Erosion  Scientist  . 

Exhibits  Specialist  . 

Extension  Forester . 

Extension  Husbandman  . 

Extension  Specialist  in  Home 

Management . 

Farm  Economist  . 

Feed  Technologist  . 

Field  Agent — Negro  Work  . 

Food  and  Drug  Inspector  .  37  -  27 

Food  Control  Inspector  . 

Forester  . 135  27 

Forest  Ecologist  .  .  .  .. . 

Forest  Economist  .  5 

Forest  Inspector . 

Forest  Products  Engineer . 

Forest  Products  Statistician . 

Forest  Ranger  .  ~ 

Forest  Supervisor  .  1 

Forest  Taxation  Economist . 

Geneticist  . . . 

Grain  Exchange  Supervisor  . 

Grain  Inspector  .  1 

Grain  Technologist  . 

11  idc  Specialist  . 


Highway  Engineer  ........ .  99 

Highway  Research  Specialist  . 

Highway  Transportation  Engineer  . 

Home  Demonstration  Agent . 

Home  Economics  Specialist  ....  6 

Home  Economist  . 

Horticulturist  .  ” 

Hydraulic  Engineer  .  1 

Hydro-Electrical  Engineer  . 

Industrial  Engineer  . .- . 

Insect  Pathologist  . 

Inspector  of  Grazing  . 

Irrigation  Economist . . 

Irrigation  Engineer  . . 

Laboratory  Inspector  .  .  . . 

Land  Classification  Specialist . • 

Landscape  Architect  .  1 

Lain!  Valuation  Engineer  . . 

Librarian  . •  •  •. - “?5 

Livestock  &  Meat  Technologist . 


4 

78 

2 

1 


1 

8 

1  1 

8 

1 


1 

47 

6 


3 

39 

1 

1 

2 


11 


12 

12 

9 

o 


2 

i 

3 

1 

i 

2 

0 

IS 

6 

14 

o 

46 

3 

1 

1 

q 

7 

>9 

97 

4.5 

69 

oo 

i 

402 

4 

4 

i 

1 

i 

1 

5 

6 

i 

0 

i 

21 

.5 

5 

19 

10 

12 

5 

56 

1 

2 

H 

c 

I- 


8 

365 

8 

2 

2 

2 


1 

1 

2 

90 

1 

199 

6 

21 

2 

1 

1 

3 

2 

1 

5 

5 

1 


1 

1 

1 

1 

17 

q 

1 

3 

4 
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TABLE  4  (Continued) 

Number  of  Professional  Positions  by  Classes  and  Grade  oh  Salary  Group 


CLASS 

SALARY  GROUP 

«J 

< 

P-1 

P-2 

P-3 

P-4 

P-5 

P-6  P-7  P-8 

s 

H 

Livestock  Statistician  . 

.  # 

.  . 

#  . 

.. 

1 

l 

Logging  Engineer  . 

•• 

4 

•• 

5 

. 

9 

Marketing  Economist  . 

1 

2 

3 

Marketing  Specialist  . 

1 

1 

2 

Market  Milk  Specialist  . 

1 

3 

1 

i 

.  . 

6 

Materials  Engineer . 

£ 

3 

5 

Mechanical  Engineer  . 

2 

3 

4 

1 

.  .  .  .  ,  , 

10 

Medical  Officer  . 

1 

1 

3 

i 

.  .  .  .  ,  . 

6 

Meteorologist  . 

142 

141 

or. 

8 

28 

12  1 

397 

Microanalvst  . 

1 

1 

2 

Microscopist  . 

1 

l 

1 

1 

4 

Mycologist . 

2 

1 

1 

1 

5 

Naval  Stores  Classifier . 

•  •. 

4 

1 

5 

Naval  Stores  Inspector  &  Classi 
fier  . 

1 

1 

Nematologist  . 

6 

1 

2 

1 

1 

11 

Nut  Chemist  . 

1 

1 

£ 

Olericulturist  . 

1 

•  *  * 

1 

Parasitologist  . 

1 

2 

*  •  .  .  •  « 

3 

Pathologist  . 

12 

36 

53 

19 

39 

16 

175 

Petrographer  . 

1 

.  . 

1 

Pharmacologist  . 

£ 

.  . 

1 

3 

Physicist  . 

* 

4 

5 

1 

1 

1 

14 

Physiological  Plant  Anatomist  . 

1 

1 

Physiologist  . 

6 

3 

13 

7 

7 

5  1 

42 

Plant  Breeder  . 

i 

2 

.  . 

3 

Plant  Ecologist  . 

i 

1 

Plant  Historian  . 

I 

. • 

1 

Plant  Physiologist  . 

1 

i 

. 

2 

Plant  Quarantine  Administrator. 

1  1 

2 

Plant  Quarantine  Inspector  .  .  . 

.1  ir> 

96 

26 

!) 

2 

279 

Pomologist  . 

9 

7 

5 

4 

.5 

1  1 

32 

Poultry  Husbandman  . 

2 

3 

i 

6 

Poultry  Technologist  . 

1 

1 

Radio  Engineer  . 

.  1 

1 

Range  Examiner . 

.  22 

6 

.5 

2 

35 

Refrigeration  Engineer  . 

t 

1 

Regional  Engineer  . 

i 

.  . 

6 

7 

Regional  Forester  . 

20 

7  1 

28 

Regional  Forest  Inspector  . 

i 

3 

5 

9 

Research  Assistant . 

1 

1 

Scientific  Assistant  . 

i 

1 

Scientific  Illustrator  . 

i 

1 

Scientist  . 

.  . 

i 

1 

Silviculturist  . . . 

£2 

1.5 

10 

n 

1 

59 

Soil  Petrographer  . 

. . 

1 

1 

Soil  Scientist  . 

3 

0 

2 

11 

Soil  Surveyor  . 

.  29 

18 

. 

47 
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TABLE  4  (Continued) 
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Number  or  Professional  Positions 


bv  Classes  and  Grade  or  Salary  Group 


CLASS 


SALARY  CROUP 


P-1 


Soil  Technologist  . 

Solicitor  . 

Specialist  . 

Specialist  in  Cattle  Breeding 

Statistical  Analyst  . 

Statistical  Engineer  . 

Statistician  . 

Stockyard  Appraiser 

Structural  Engineer  .  j 

Sugar  Technologist . .  g 

Surveyor  .... 


Taxation  Economist . 

Tea  Examiner  . 

Technical  Reviewer  . 

Technical  Writer  . 

Technologist  .  g 

Textile  Technologist  .  j 

Timber  Expert  . 

Title  Attorney  . 

Toxicologist . 

Transportation  Economist 
Truck  &  Fruit  Crop  Estimator.  . 

Veterinarian  .  249 

Veterinary  Sanitarian  .  3 

V  isual  Instruction  Specialist . 

V\  ood  Technologist  . 

Wool  Technologist  . 

Xvlotomist  .  j 

Zoologist  .  g 


Total  classes  188 
Total  . 


P-2 

P-3 

P-4 

P-5  P-6 

P-7 

P-8 

totai 

5 

8 

•  • 

13 

1 

1 

1 

•  • 

1 

1 

1 

1 

1 

1 

g 

1 

2 

I 

I 

1  1 

5 

4 

1 

8 

1 

2 

2 

4 

1 

1 

2 

3 

1 

3 

1 

3 

.  . 

10 

1 

2 

2 

C 

6 

1 

.  . 

1 

I 

1 

5 

5 

S!)0 

121 

17 

41  7 

1 

1 

1327 

3 

1 

1 

1 

3 

2 

1 

7 

1 

1 

1 

2 

5 

3  1 

2  1 

18 

*37  983  3 

70  659  203 

15 

17 

5346 

Value  of  Higher  Academic  Degrees 

The  question  is  often  raised  as  to  the  value  of  a  higher  academic 
degree  as  a  factor  in  the  advancement  of  employees  to  positions  of 
greater  respons.bd.ty  and  emolument.  So  many  factors  condition 
such  advancement  that  conclusions  as  to  the  influence  of  a  degree 
...  the  attainment  of  a  position  of  higher  rank  may  be  of  very 
doubtful  value.  However,  the  study  of  the  professional  employees 
of  the  department  set  forth  in  Table  6  will  afford  material  for  some 
speculation  on  this  problem.  Considering  the  203  employees  in 
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Location  by  Bureaus  or  Principal  Classes  of  Professional  Positions 
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TABLE  6 

Distribution  of  Employees  in  the  Professional  Service  by  Grade  or  Salaky 
Groups  and  Highest  Academic  Degree 


SALARY  GROUP 

PER  CENT 

DEGREE 

P-1 

P-2 

P-3 

P-4 

P-5 

P-6 

P-7 

P 

CO  | 

TOTAL 

None  . 

*31 

153 

45 

81 

13 

2 

689 

12.8 

Bachelor  . 

.  .  70* 

439 

384 

1 41 

241 

61 

3 

3 

1974 

36  9 

Master  . 

..  113 

232 

*10 

93 

1 63 

43 

2 

4 

890 

16.6 

PhD . 

43 

110 

65 

114 

53 

4 

3 

393 

7.3 

Ml) . 

1 

g 

3 

3 

8 

2 

19 

0.3 

D.Sc.,  D.Agr..  D.Engr., 
LL.D  .  Litt.D.,  D.C.L.  . 

3 

9 

23 

3 

6 

44 

0.8 

D.V.M.,  Y\S..I).V.S.,  etc.  . 

..  252 

890 

1** 

20 

43 

8 

1 

1 

1337 

25.0 

Total  . 

.  .1*63 

1837 

98* 

370 

659 

203 

15 

17 

5346 

99.7 

grade  P-6,  it  will  be  observed  that  23  or  11.3  per  cent  have  the 
degree  D.Sc.,  D.Agr.,  etc.;  53  or  26.1  per  cent  have  the  degree 
Ph.I).;  43  or  21.1  per  cent  have  a  master’s  degree;  61  or  30  per  cent 
have  a  bachelor’s  degree,  and  13  or  6.4  per  cent  have  no  academic 
degree.  It  should  be  stated  that  in  case  an  employee  has  both  the 
degree  Ph.  D.  and  the  D.  Sc.  or  D.  Agr.,  the  latter  two  were  dis¬ 
regarded  in  this  tabulation.  On  the  whole  the  evidence  from  the 
table  is  favorable  to  the  view  that  a  higher  degree  is  a  distinct 
factor  in  advancement. 

Among  the  several  bureaus  of  the  department  there  is  a  wide 
variation  in  the  degree  status  of  the  employees  in  those  units.  For 
example,  in  one  bureau  the  number  of  employees  with  no  academic 
degree  is  0.3  per  cent  of  the  total  and  in  another  bureau  77.8  per 
cent.  The  complete  data  for  all  bureaus  is  given  in  Table  7.  There 
is  a  threefold  reason  for  the  occurrence  in  the  Professional  Service 
of  the  relatively  large  number  of  employees  with  no  academic  de¬ 
gree.  (1)  When  the  Classification  Act  of  1923  became  effective  the 
Personnel  Classification  Board  arbitrarily  placed  in  the  Professional 
Service  certain  existing  classes  of  positions  for  which  an  academic 
degree  had  not  been  previously  considered  as  a  prerequisite.  This  in 
effect  blanketed  into  the  Professional  Service  a  substantial  number 
of  employees  who  had  no  academic  degree.  (2)  Certain  pos'tions 
that  have  been  placed  in  the  Professional  Service  sometimes  are 
filled  without  requiring  college  graduation  as  a  qualification.  (3) 
In  the  case  of  the  Weather  Bureau  no  college  at  present  affords 


V 
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TABLE  7 

Percentage  by  Bureaus  of  Professional  Employees  Holding  the 
Academic  Degrees  Indicated 


PERCENTAGE  WITH 


BUREAU 

u 

u. 

o 

c 

I 

tc 

** 

c 

Barhelor 

Master 

PhD 

M.  D. 

& 

cH 

•  r*' 

r -s  i 

D.V.S.,  D.V 

V.  S..  etc. 

Agricultural  Economics  . 

.  .  . .  2 76 

13.4 

43.1 

31.1 

11.2 

0.3 

0.7 

Agricultural  Engineering  . 

.  .  .  .  SI 

6.1 

77.7 

16.0 

Animal  Industry  . 

.  . . .144* 

0.3 

4.0 

2.3 

0.9 

0.2 

.  .  . 

91  9 

Biological  Survey  . 

.  .  .  .  100 

23.0 

49.0 

19.0 

5.0 

2.0 

2.0 

Chemistry  and  Soils  . 

....  303 

3.9 

45  A 

25.1 

23.4 

0.6 

1.3 

Dairy  Industry  . 

13.1 

44.7 

22.3 

17.1 

,  , 

1.3 

13 

Entomology  . 

....  363 

6.3 

49.0 

26.1 

17.0 

.  . 

1.3 

Experiment  Stations  . 

....  43 

6.9 

44.1 

27.8 

11.6 

.  . 

2.3 

6.9 

Extension  Service  . 

...  43 

18.6 

44  1 

23.2 

6.9 

6.9 

.  .  . 

Food  and  Drug  Administration 

....  302 

13.8 

56.3 

19.8 

4.9 

2.6 

0  3 

16 

Forest  Service  . 

....  469 

5.7 

47.7 

40.0 

5.1 

1.2 

Grain  Futures  Administration 

.  .  .  .  S 

50.0 

37.5 

12.5 

.  .  . 

Home  Economics  . 

....  S3 

0.3 

21  2 

95.4 

30.3 

Information  . 

.  .  .  .  4 

25.0 

75.0 

.  .  . 

Library  . 

25.0 

75.0 

Plant  Industry  . 

....  524 

4.1 

36.2 

32.6 

24.0 

2.8 

Plant  Quarantine  and  Control 

Ad- 

ministration  . 

....  311 

12.2 

78.7 

8.3 

0.6 

Public  Roads  . 

....  502 

20.5 

69.1 

9.5 

0  6 

0.2 

Secretary's  Office  . 

....  52 

28.8 

53.8 

11.5 

1.9 

3.8 

Weather  Bureau  . 

....  398 

77.8 

16.5 

2.5 

2.0 

0.5 

0  5 

the  special  training  in  meteorology  necessary  to  the  work  of  this 
bureau.  Young  employees,  without  college  training,  who  have  en¬ 
tered  the  service  in  minor  positions,  are  advanced  to  positions  in 
the  professional  service  as  soon  as  they  have  acquired  by  actual 
experience  the  knowledge  necessary  to  perform  the  duties  required. 

Age  Factoh 

The  ages  of  the  professional  employees  in  the  department 
range  from  21  to  75  years.  In  Table  8  it  is  seen  that  beyond  30 
years,  age  appears  to  be  a  factor  of  little  importance  in  an  em¬ 
ployee's  advancement  to  successively  higher  salary  groups.  Of  the 
total  number  of  employees,  4049  or  75.5  per  cent  are  found  between 
the  ages  25  and  50  years  inclusive,  and  1161  or  21.2  per  cent  are 


$  f 
.  ^  - 
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TABLE  8 


Distribution  of  Employees  in  the  Professional  Service  by  Age  and 
Salary  Group  Attained 


a(;k 

(April,  1931) 

- 

SALARY  <IHOUP 

total 

P-1 

P-4 

P-3 

P-4 

P-5 

P-6 

P-7 

P-8 

41  . 

.  4 

,  . 

4 

4i  . 

.  18 

18 

43  . 

.  .51 

51 

41  . 

.  84 

4 

88 

4.5  . 

. 99 

17 

1 

117 

4«  . 

.  89 

44 

1 

114 

47  . 

31 

9 

135 

4S  . 

. 10.5 

41 

11 

I 

1.58 

49  . 

.  8.5 

50 

14 

5 

1.54 

30  . 

40 

16 

6 

3 

118 

31  . 

64 

47 

6 

4 

153 

34  . 

.  44 

75 

44 

10 

6 

1 

1 

1.57 

83  . 

.  40 

49 

35 

9 

6 

4 

143 

81  . 

. 34 

61 

34 

n 

6 

144 

3.5  ' . 

.  46 

59 

37 

15 

8 

165 

31!  . 

.  47 

74 

46 

16 

14 

1 

194 

37  . 

.  37 

76 

44 

14 

10 

1 

180 

Qv> 

79 

50 

44 

18 

3 

1 

195 

56 

34 

43 

41 

.5 

170 

40  . 

.  48 

68 

31 

43 

43 

.5 

178 

41  . 

.  31 

69 

49 

43 

31 

8 

411 

44  . 

.  40 

63 

46 

46 

39 

4 

1 

404 

43  . 

.  41 

65 

43 

17 

31 

7 

1 

18.5 

44  . 

.  1.5 

61 

47 

1.5 

4.5 

6 

1.50 

4.5  . 

.  18 

56 

36 

15 

48 

7 

1 

1.57 

46  . 

...  9 

51 

30 

11 

35 

6 

1 

147 

47  . 

.  18 

4.5 

44 

1.5 

44 

8 

1.50 

4S  . 

.  4 

54 

48 

8 

43 

6 

1 

143 

4'»  . 

.  14 

43 

45 

4 

31 

8 

143 

,5(i  . 

.  8 

50 

44 

6 

4.5 

14 

146 

.41  . 

.  5 

46 

18 

1.5 

34 

11 

1 

148 

.44  . 

.  4 

13 

19 

.5 

43 

6 

4 

103 

.53  . .  . 

.  6 

46 

19 

5 

44 

6 

3 

89 

.51  . 

.  8 

44 

22 

7 

17 

7 

2 

104 

48 

18 

5 

10 

6 

74 

2 

31 

14 

7 

40 

10 

85 

.57  . 

.  1 

46 

1 1 

7 

6 

10 

61 

.  4 

48 

40 

i 

19 

4 

1 

75 

.50  . 

3 

39 

11 

6 

8 

8 

1 

76 

60  . 

.  4 

18 

14 

9 

4 

1 

48 

61  . 

1 

16 

IS 

4 

7 

4 

1 

49 

64  . 

.  1 

16 

13 

2 

n 

4 

4.5 

63  . 

.  1 

6 

17 

2 

7 

2 

3.5 

61  . 

14 

6 

i 

9 

8 

36 

6.5  . 

6 

3 

i 

4 

4 

1 

18 

66  . 

6 

3 

4 

3 

16 

67  . 

2 

6 

3 

4 

3 

18 

68  . 

3 

9 

8 

i 

4 

5 

2 

34 

69  . 

.  1 

3 

2 

6 

1 

13 
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TABLE  8  (Continued) 

Distribution  of  Employees  in  the  Professional  Service  by  Age  and 
Salary  Group  Attained 


A'_'E  _  SALARY  GROUP  jj 

(April,  1931)  jTj  pTj  |T£  p^  p^"  g 

H 


70  .  2  ..  2  1  3  2  ..  ..  10 

71  .  1  2  ..  ..  3  .  6 

7*  . 2  2  1  1  1  1  ..  ..  8 

73  .  1  ..  1  ..  ..  1  ..  2  5 

74  .  1  ..  ..  2  ..  ..  3 

73 .  1  .  1 


Total  . 1263  1837  982  370  659  203  15  17  5346 


above  the  age  of  50  years.  The  distribution  by  age  groups  is  as 
follows: 


Age  in  Years 
21  to  30 .... 
31  to  40  ... 
41  to  50.  .. 
51  to  60... 
61  to  70... 
71  to  75... 


Number 

_  957 

1679 

_ _  1574 

.  841 

.  272 

......  23 


Total _  5346 

As  may  be  expected  the  distribution  by  years  of  service,  as 
seen  in  Table  9,  does  not  follow  closely  the  distribution  by  age. 
This  table  also  shows  that  after  the  twenty-fifth  year  of  service 
there  begins  a  sharp  reduction  in  the  total  number  of  employees. 
Now,  by  far  the  largest  number  of  appointments  are  made  in  the 
junior  and  assistant  grades,  P-1  and  P-2  respectively,  and  the  ap¬ 
proximate  age  of  appointees  is  about  twenty-five  years.  At  the 
end  of  twenty-five  years  of  service  these  employees  would  have 
attained  the  age  of  approximately  fifty  years.  The  suggestion  has 
been  made  that  the  decline  in  the  number  of  employees  at  about 
their  fiftieth  year  is  directly  related  to  the  decline  in  number  after 
twenty-five  years  of  service,  but  such  a  conclusion  could  be  ac¬ 
cepted  only  after  verification  based  upon  a  study  of  the  appointees 
in  each  of  the  preceding  twenty-four  years. 


TABLE  9 

Distribution  or  Employees  in  the  Professional  Service  by  Years  of  Service 

and  Salary  Group  Attained 


YF  \RS  OF  SALARY  GROUP 

service  P-1  P-2  Pi  Pi  IMS  Pi  ImT  | 


Appointed  in  1931  68  26  30  10  4  3  ..  ..  141 

1  . 305  69  51  22  26  3  . .  1  477 

2  . 232  S3  53  19  17  4  1  409 

3  . 174  84  50  13  19  8  ..  1  347 

4  . 110  60  26  8  8  2  ..  3  217 

5  .  80  59  20  11  13  4  1  1  189 

6  .  41  52  30  6  10  3  ..  1  143 

7  .  40  85  34  13  17  3  ..  ..  192 

8  .  20  48  38  13  20  2  2  ..  143 

9  .  19  67  27  14  20  4  1  ..  152 

10  .  19  64  43  6  14  2  ..  ..  148 

11  .  15  66  43  20  30  4  ..  ..  178 

12  .  14  102  66  36  33  8  1  2  2G2 

13  .  21  108  49  24  34  5  ..  ..  241 

.  14  .  11  112  50  30  41  6  ..  ..  250 

15  .  11  .45  14  9  18  4  ..  ..  101 

16  .  7  63  21  11  13  10  ..  ..  125 

17  .  9  96  30  25  17  8  1  ..  186 

18  .  7  51  25  12  29  10  ..  1  135 

19  .  1  25  16  6  17  5  ..  ..  70 

20  .  5  74  31  11  27  6  ..  ..  154 

21  .  3  30  27  5  31  7  ..  ..  103 

22  .  5  14  22  5  23  9  1  ..  79 

23  .  7  72  24  3  19  6  ..  ..  131 

24  .  7  50  25  11  38  11  2  1  145 

25  .  4  67  29  7  23  5  2  ..  137 

26  .  2  10  6  2  10  6  ..  ..  36 

27  .  2  30  18  7  12  9  ..  ..  78 

28  .  1  24  9  2  10  3  2  1  52 

29  .  4  21  11  1  8  7  ..  ..  52 

30  .  3  14  11  4  14  7  1  ..  54 

31  .  2  16  10  1  6  2  ..  ..  37 

32  .  11  4  ..  3  2  ..  ..  20 

33  .  5  11  6  2  8  6  ..  ..  38 

31  3  4  .  .  1  1  . .  1  10 

35  .  2  6  3  1  1  ..  13 

3fi  .  1  3  3  1  4  1  ..  ..  13 

37  .  1  2  . .  . .  2  .  .  .  .  5 

38  3  2  ..  1  1  ..  ..  7 

30  .  1  .  .  1  . .  2  1  . .  1  6 

40  2  ..  ..  3  4  ..  1  10 

41  .  2  3  ..  1  .  6 

42  .  1  4  1  . .  1  1  -  •  •  •  8 

43  . .  ’ .  1  1  2  . .  . .  2  . .  . .  6 

44  .  2  2  1  ..  2  1  ..  ..  8 

45  .  1  2  ..  ..  1  .  4 

46  .  2  ..  3  ..  1  1  ..  ..  7 

47  .  1  1  ..  ..  2  ..  ..  1  5 
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TABLE  9  (Continued) 

Distribution  of  Employees  in  the  Professional  Service  by  Years  of  Service 

and  Salary  Group  Attained 


YEARS  OF  _ SALARY  GROUP _  < 

service  P-1  P-2  P-3  P-4  P-5  P-6  P-7  P-8 


48  .  1  1  4  ..  2  .  8 

49  .  2  1  ..  ..  3 

50  .  1  .  1 

51  .  1  .  1 

52  . 

53  . .  ..  _ _  _ 1_  2  ..  ..  _ 3 

Total  . 1263  1837  982  370  659  203  15  17  5346 


Distribution  of  Professional  and  Scientific  Employees  by 
Institution  Granting  Degrees 

The  positions  in  the  salary  group  $5600  to  $6400  are  for  the 
most  part  occupied  by  the  heads  of  important  bureau  subdivisions. 
They  represent  posts  of  large  responsibility  and  are  filled  by  pro¬ 
motion  from  the  next  lower  salary  group,  if  individuals  of  suitable 
fitness  are  available.  Otherwise  selection  is  made  through  civil 
service  examination.  It  has  been  of  interest  to  determine  the  in¬ 
stitutions  from  which  this  group  received  their  most  advanced  de¬ 
grees,  as  a  possible  indication  of  the  source  from  which  the  most 
desirable  applicants  have  been  secured  in  the  past.  It  appears  that 
139  agricultural  economists  represent  59  different  colleges  $nd  uni¬ 
versities,  138  agronomists  represent  42  institutions,  400  chemists 
represent  159  institutions,  166  plant  pathologists  represent  63  insti¬ 
tutions  and  341  entomologists  represent  80  institutions.  The  larg¬ 
est  number  from  any  one  institution  is  as  follows:  agricultural  econ¬ 
omists,  21  from  the  A.  &  M.  College  of  Texas;  agronomists,  28  from 
Kansas  State  Agricultural  College;  chemists,  26  from  George  Wash¬ 
ington  University;  plant  pathologists,  11  from  4he  University  of 
Minnesota  and  the  University  of  Nebraska,  respectively;  and  en¬ 
tomologists,  48  from  Massachusetts  Agricultural  College. 

Career  Aspects 

The  limitations  of  this  paper  do  not  permit  an  extended  dis¬ 
cussion  of  the  advantages  and  disadvantages  of  a  career  in  the 
public  service.  Moreover  this  is  a  topic  concerning  which  opinion 
is  far  from  unanimous.  The  most  authoritative  statements  on  this 
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subject  with  especial  reference  to  government  employment  condi¬ 
tions  as  compared  with  those  of  outside  industry  appear  in  a  series 
of  remarkable  reports  issued  by  the  United  States  Personnel  Classi¬ 
fication  Board  from  which  the  following  “findings”  are  quoted  from 
the  second  report:3 

The  government  pay  scale  for  positions  in  the  professional  and  scientific  serv¬ 
ice  compares  favorably  with  the  average  pay  for  similar  non-government  positions 
below  the  $3800  level,  but  above  the  $3800  level  the  government  pay  scale  is 
lower  and  the  discrepancy  becomes  greater  as  the  importance  of  the  work  increases, 
(p.  119) 

For  professional  and  scientific  positions  the  government  salary  scale  is  gen¬ 
erally  more  liberal  than  the  average  salaries  for  similar  positions  in  the  larger 
colleges  and  universities  (not  including  extra-curricular  income) ,  although  these 
same  positions  command  a  considerably  higher  rate  in  some  of  the  institutions  in 
question,  (p.  120) 

The  salaries  paid  by  private  concerns  to  their  major  executives  exceed  those 
pait|  by  the  federal  government  anywhere  from  100  to  500  per  cent  fp.  122). 

The  leave  privileges  in  the  federal  service  are  generally  more  liberal  than 
those  in  private  employment,  (p.  127) 

Non-government  employers  do  not  generally  provide  retirement  systems,  but 
in  some  cases  systems  even  more  liberal  than  the  federal  retirement  plan  are  pro¬ 
vided,  such  as  group  insurance  and  cooperative  stock  purchasing  plans,  (p.  127) 

The  civil  service  requirements  for  employment  in  the  federal  service  are  more 
exacting  and  thorough  than  entrance  requirements  generally  for  non-government 
employment,  (p.  128) 

Problems  in  Preparing  Personnel  Specifications 

Of  all  the  published  specifications  for  different  classes  of  posi¬ 
tions,  those  of  positions  in  the  federal  field  service  issued  by  the 
Personnel  Classification  Board  in  1930  are  beyond  doubt  the  most 
complete  and  definite.4  But  this  completeness  in  itself  may  prove 
to  be  a  serious  disadvantage  in  the  work  of  allocating  field  posi¬ 
tions  to  the  appropriate  grade.  Aside  from  personnel  officers,  prob¬ 
ably  few  employees  have  either  the  time  or  the  inclination  to  master 
the  fundamental  principles  of  classification  and  the  voluminous  de¬ 
tail  of  these  class  specifications.  Far  too  many  employees,  includ¬ 
ing  some  administrative  officers,  have  the  impression  that  the  class 
specifications  afford  a  convenient  mechanism  for  securing  increases 
in  compensation  and  apparently  entirely  disregard  the  fact  that 

s  Personnel  Classification  Board,  Report  of  Wage  and  Personnel  Survey,  70th  Cong., 
2d  sess..  H.  Doc.  No.  602  (Washington.  Government  Printing  Office.  1929),  511  pp. 

Personnel  Classification  Board.  Closing  Report  of  Wage  and  Personnel  Survey 
(Washington.  Government  Printing  Office.  1931),  404  pp. 

Feldman.  H..  A  Personnel  Program  for  the  Federal  Civil  Service,  A  Report  Trans¬ 
mitted  by  the  Director  of  the  Personnel  Classification  Board  (71st  Cong.,  3d  sess.. 
H.  Doc.  No.  773.  Washington,  Government  Printing  Office.  1931).  289  pp. 

4  personnel  Classification  Board,  Preliminary  Class  Specifications  of  Positions  in  the 
Field  Service  (Washington.  Government  Printing  Office,  1930)  1327  pp. 
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the  purpose  of  classification  is  not  to  increase  salaries  but  to  es¬ 
tablish  a  reliable  and  systematic  grouping  of  comparable  positions 
and  to  equalize  rates  of  pay. 

Although  the  writers  of  these  specifications  made  commend¬ 
able  efforts  to  establish  an  unmistakable  line  of  demarcation  be¬ 
tween  successive  grades  in  each  series,  they  were  not  wholly 
successful,  since  the  distinction  between  grades  is  based  upon  dif¬ 
ferences  in  importance,  difficulty,  responsibility,  and  value  of  the 
work  performed.  Unfortunately  these  characteristics  do  not  oblig¬ 
ingly  become  discontinuous  at  the  points  arbitrarily  fixed  in  the 
compensation  schedule  as  the  dividing  line  between  grades,  with 
the  result  that  honest  and  sometimes  disingenuous  differences  of 
opinion  arise  between  employee  and  supervisor  or  between  super¬ 
visor  and  personnel  officer  as  to  the  proper  allocation  of  a  given 
position.  The  foregoing  statements  are  not  to  be  construed  as  a 
criticism  of  the  specifications  in  question,  but  as  an  illustration  of 
a  difficulty  that  is  certain  to  arise  in  their  application  unless  there 
can  be  developed  in  each  administrative  unit  a  group  of  employees 
trained  in  the  technique  of  personnel  management  to  insure  uni¬ 
formity  of  appraisal  of  the  duties  and  responsibilities  involved  in 
each  position. 

Although  the  specifications  promulgated  by  the  Personnel 
Classification  Board  provide  an  indispensable  working  tool  in  per¬ 
sonnel  administration,  they  are  not  the  most  satisfactory  guide  to 
university  training  for  the  federal  service,  a  purpose  for  which  they 
were  not  intended.  The  work  that  the  American  Council  on  Edu¬ 
cation  has  undertaken  in  this  field  promises  to  yield  results  of 
primary  importance  to  those  concerned  with  the  training  of  uni¬ 
versity  students.  As  a  part  of  their  general  program,  representa¬ 
tives  of  the  council  enlisted  the  aid  of  officials  of  the  Department 
of  Agriculture  in  securing  definite  information  regarding  the  re¬ 
quirements  of  various  pursuits  in  the  professional  service.  This 
information  has  been  resolved  into  a  series  of  “Criteria  of  Success¬ 
ful  Achievement”  for  various  pursuits,  such  as  chemist  or  botanist, 
in  which  is  presented  for  the  whole  body  of  workers  in  a  given 
pursuit  a  composite  of  their  activities  and  the  manner  of  their 
performance  of  them.  Aside  from  their  prospective  usefulness  as  a 
guide  in  the  training  of  students,  these  criteria  serve  to  give  em¬ 
ployees  a  better  understanding  of  the  objectives  for  which  they 
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should  strive  in  their  work.  Commenting  thereon  one  chief  of 
bureau  said,  “These  criteria  have  given  the  men  in  my  bureau  a 
better  idea  of  the  training  and  experience  necessary  to  fill  a  given 
job  and  have  impressed  upon  them  the  fact  that  they  had  never 
before  fully  appreciated  the  scope  and  importance  of  their  posi¬ 
tions";  and  another,  “We  have  found  these  criteria  helpful  in  secur¬ 
ing  a  desirable  kind  of  examination,  and  as  an  aid  in  visualizing 
the  kind  of  men  needed  to  fill  our  positions.”  It  is  sincerely  to  be 
hoped  that  these  important  studies  of  the  council  may  be  carried 
forward  to  early  completion. 

Civil  Service  Examinations  for  Scientific  Personnel 

The  scientific  personnel  of  the  Department  of  Agriculture  is 
recruited  through  open  competitive  civil  service  examinations, 
which  may  be  either  assembled  or  unassembled.  In  the  assembled 
examination  applicants  are  rated  according  to  the  correctness  of 
their  response  to  a  set  list  of  questions  relative  to  the  subject  of  the 
examination  and  on  a  thesis  submitted  on  the  day  of  examination. 
Sometimes  the  applicant  is  rated  on  education,  training,  and  ex¬ 
perience  also.  In  the  unassembled  type  of  examination  applicants 
are  usually  rated  (1)  on  education,  training,  and  experience,  and 
(•2)  on  publications  or  a  thesis. 

For  admission  to  an  examination  of  the  junior  grade  there  is  a 
general  preliminary  requirement  of  applicants  to  show  that  they 
have  been  graduated  with  a  degree  from  a  college  or  university 
of  recognized  standing  with  the  completion  of  at  least  118  semester 
credit  hours.  Applicants  for  admission  to  examinations  above  the 
junior  grade  must  show  that  they  have  the  requirements  of  that 
grade  and  in  addition: 

I.  In  the  assistant  grade,  two  years'  successful  experience  or  two  years’  post¬ 
graduate  study  in  the  general  subject  of  the  examination. 

.»  In  the  associate  grade,  three  years’  successful  experience  or  three  years’ 
postgraduate  study  in  the  general  topic  of  the  examination. 

In  the  full  professional  grade,  experience  and  postgraduate  study  totaling 
at  least  five  years. 

4  In  the  senior  grade,  experience  and  postgraduate  study  totaling  at  least 

six  years. 

In  the  principal  grade,  experience  and  postgraduate  study -totaling  eight  to 
ten  years. 

These  are  typical  requirements  and  are  frequently  modified  to  meet 
special  conditions  or  needs. 

When  a  position  of  unusual  importance  is  to  be  filled  the  usual 
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form  of  civil  service  examination  may  not  be  used  but  instead  the 
qualifications  of  candidates  are  passed  upon  by  a  special  board  of 
examiners  composed  of  representatives  of  the  United  States  Civil 
Service  Commission  and  of  representatives  from  other  organiza¬ 
tions  who  are  eminently  qualified  in  the  general  subject  of  the 
examination.  The  kind  of  qualifications  required  for  an  examina¬ 
tion  of  this  type  are  shown  by  the  following  excerpt  from  an  ex¬ 
amination  for  senior  toxicologist  held  November  30,  1930. 

Qualifications. — The  examination  will  consist  solely  of  the  consideration  of 
qualifications  by  this  special  board.  The  minimum  qualifications  for  consideration 
are  education  equivalent  to  that  represented  by  an  M.D.  degree  from  a  college  or 
university  of  recognized  standing  with  major  work  in  toxicology,  pharmacology, 
zoology,  physiological  chemistry,  or  a  closely  related  branch  of  science,  and  ex¬ 
perience  in  important  research  or  experimental  work  in  pharmacology  or  toxicology, 
or  both,  of  sufficient  length  and  character  to  demonstrate  keen  judgment  and  per¬ 
ception  of  the  scientific  problems  fundamental  to  the  duties  of  the  position.  The 
appointee  must  possess  executive  ability  and  be  free  from  personal  traits  and 
mterests  that  might  interfere  with  the  smooth  operation  of  the  division.  This 
position  is  of  a  highly  specialized  character  and  of  great  importance,  and  it  Ls 
desired  to  secure  the  services  of  a  person  who  has  had  broad  training  and  wide 
experience  in  toxicology  or  pharmacology,  or  both,  and  in  the  supporting  branches 
of  science,  and  who  is  well  qualified  to  initiate  research  and  handle  work  of  co¬ 
operative  and  supervisory  character.  With  these  ends  in  view  considerable  weight 
will  be  given  to  the  applicant’s  general  reputation  and  to  the  opinions  of  persons 
qualified  to  vouch  for  the  applicant’s  general  reputation  and  attainments. 

The  number  and  title  of  the  examinations  held  in  1930  from 
which  appointments  were  made  by  the  United  States  Department 
of  Agriculture  are  shown  in  Table  10.  The  number  of  appointees, 
by  salary  groups,  from  these  examinations  is  likewise  shown.  Of 
the  129  examinations  held,  44  were  assembled  and  85  unassembled. 
In  two  of  the  latter  cases  the  qualifications  of  candidates  were 
passed  upon  by  a  special  board  of  examiners. 

We  believe  that  courses  pursued  by  students  in  preparation  for 
appointment  in  the  federal  service  could  be  advantageously  modi¬ 
fied  in  certain  respects.  A  frequent  and  often  well-merited  criticism 
of  many  college  graduates  who  enter  the  service  is  that  they  are 
poor  in  English  composition  and  are  therefore  unable  to  present  the 
results  of  their  work  in  a  form  either  suitable  for  publication  or 
creditable  to  themselves  and  the  organization  they  -serve.  If  a  fair 
proportion  of  the  time  now  devoted  to  the  training  of  students  to 
undertake  research  work  were  devoted  to  training  them  in  the  art 
of  presenting  in  suitable  form  the  results  of  investigations,  a  marked 
improvement  in  the  clearness  and  intelligibility  of  the  writings  of 
students  so  trained  would  certainly  become  evident. 


TABLE  10 

Examinations  Held  in  1930,  and  Number  of  Appointees  therefrom  by  Grades, 
From  January  1,  1930,  to  May  31,  1931. 


TITLE  OF  EXAMINATION 


P-1 


SALARY  GROUP  < 

_  t 

P-2  P-3  P-4  P-5  P-6  h 


Junior  Paper  Technologist  .  1  . 

Paper  Technologist  . . .  1 

Junior  Animal  Filler  Technologist  (Wool  &  Mohair)  . .  1  . 

Assistant  Soil  Technologist  (Soil  Fertility)  .  5 . 

Junior  Plant  Quarantine  Inspector  .  51  . 

Junior  Agronomist  . . .  7 . 

Junior  Agronomist  (Western  Irrigation  Agriculture)  . .  2 . 

Assistant  Forage  Crop  Agronomist  . ......  7 . 

Assistant  Sugar  Beet  Agronomist  .  3 . 

Associate  Agronomist  (Dry  Land  Agriculture)  . .  1  . 

Junior  Animal  Husbandman  (Horse  Investigations)  ..  1  . 

Senior  Dairy  Husbandman  (Extension)  .  1  .. 

Junior  Biochemist  (Horticulture)  . 1  . 

Associate  Biochemist  (Animal  Body  Fluids)  .  1  . 

Junior  Biologist  (General)  .  2 . 

Junior  Biologist  (Poultry)  . ,. . . .  3 . 

Junior  Biologist  (Food  Habits  Research)  .  2 . 

Assistant  Biologist  (Food  Habits  Research)  .  2 . 

Junior  Nematologist  .  2 . 

Junior  Pathologist  . 2 . 

Junior  Pathologist  (Plant  Quarantine  Inspection)  . 10 . 

Assistant  Plant  Pathologist  (Vegetable  Diseases)  .  1  . 

Assistant  Plant  Pathologist  (Vegetable  Diseases)  .  4  . 

Associate  Pathologist  (Sugar  Cane)  . .  2  . 

Associate  Pathologist  (Forage  Crops)  .  1  . 

Plant  Pathologist  (Tobacco  Investigations)  .  2  . . 

Plant  Pathologist  (Vegetable  Crops)  . .  1  ..  .. 

Pathologist  (Sugar  Cane)  .  2  . . 

Senior  Pathologist  (Cereal  Smuts)  .  1 

Senior  Pathologist  (Barberry  Eradication)  .  1 

Junior  Physiologist  . • .  1  . 

Associate  Physiologist  (Fruit  &  Nut  Investigations) .  1  . 

Physiologist  (Fruit  &  Nut  Investigations)  .  4  . . 


Junior  Pomologist  . . 
Senior  Pomologist  . 
Junior  Seed  Botanist 
Junior  Soil  Surveyor 


Junior  Chemist  . ' .  26 . 

Assistant  Chemist  (Advanced  Inorganic)  .  1  . 

Assistant  Physical  Chemist .  2  ..  ..  .. 

Chemist  (Vegetable  Biochemistry)  .  1 

Senior  Physical  Chemist  .  1 

Senior  Food  Chemist  .  1 

Junior  Librarian  .  4 . 

Junior  Home  Economics  Specialist  (Clothing  Design)  1  . 

Junior  Home  Economics  Specialist  (Foods  and  Nu¬ 
trition  .  1  . 


1 

1 

1 

6 

fl 

7 

2 

7 

3 

1 

1 

1 

1 

1 

2 

3 
2 
2 
2 
2 

10 

1 

4 
2 
1 
2 
1 
2 
1 
1 
1 
1 
4 
2 
2 
4 

3 

26 

1 

2 

1 

1 

1 

4 
1 

1 
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TABLE  10.  (Continued) 

Examinations  Held  in  1930,  and  Number  of  Appointees  therefrom  by  Grades, 
FeoM  January  1,  1930,  to  May  31,  1931. 


TITLE  OF  EXAMINATION 


SALARY  GROUP 

P-1  P-2  P-3  P-4  P-5  P-6 


s 


Home  Economics  Socialist  . 

Junior  Civil  Engineer .  37 

Junior  Mechanical  Engineer  . 1 

Junior  Agricultural  Engineer  .  1 

Junior  Chemical  Engineer .  2  . . 

Assistant  Chemical  Engineer  .  1 

Assistant  Civil  Engineer  .  3 

Assistant  Highway  Engineer .  14 

Assistant  Structural  Steel  &  Concrete  Bridge  Engineer  ...  2 

Assistant  Material  Engineer  .  1 

Assistant  Hydraulic  Engineer . , .  1 

Associate  Agricultural  Engineer  . .  3 

Associate  Chemical  Engineer  .  1 

Associate  Civil  Engineer  .  1 

Associate  Highway  Engineer  .  17 

Associate  Structural  Steel  &  Concrete  Bridge  Engineer  . .  3 


Civil  Engineer . 

Senior  Civil  Engineer  . 

Senior  Architectural  Engineer  . 

Senior  Agricultural  Engineer  (Extension  Specialist) 


Junior  Forester  .  47 

Junior  Range  Examiner  .  12 

Timber  Expert  .  3 

Junior  Food  and  Drug  Inspector  .  16 

Junior  Veterinarian  .  57 

Junior  Cotton  Grade  and  Staple  Estimator  .  6 

Junior  Bacteriologist  (Food  Products)  .  1 

Assistant  Bacteriologist  (General)  .  1 

Assistant  Bacteriologist  (Food  Products)  .  1 

Associate  Bacteriologist  (Food  Products)  .  2 

Junior  Entomologist  (Insect  Habits  &  Development)  .10 

Junior  Entomologist  (Insecticide  &  Physiology)  .  1 

Junior  Entomologist  (Cultural  Control)  .  9 

Junior  Entomologist  (Taxonomy)  .  2 

Assistant  Entomologist  (Apiculture)  .  1 

Assistant  Entomologist  (Biological  Control  of  Insects)  2 

Assistant  Entomologist  (Cereal  &  Forage  Insects)  .  1 

Assistant  Entomologist  (Cotton  Insects)  .  2 

Assistant  Entomologist  (Forest  Insects  .  1 

Assistant  Entomologist  (Truck  Crop  Insects)  .  2 

Associate  Entomologist  (Apiculture)  .  2 

Associate  Entomologist  (Tropical  &  Subtropical  In¬ 
sects)  .  1 

Associate  Entomologist  (Truck  Crop  Insects)  .  2 

Entomologist  . . . 


Senior  Entomologist  (Cereal  &  Forage  Insects)  . 

Junior  Physicist  .  1 

Assistant  Silviculturist  .  7 


1 


o 

1 

1 


3 

-> 


1 

37 

1 

1 

2 

1 

3 

14 

2 

1 

1 

3 

1 

1 

17 

3 

1 

2 

1 

1 

47 

12 

3 

16 

57 

6 

1 

1 

1 

2 

10 

1 

9 

2 

1 

2 

1 

2 

1 

2 

2 

1 

2 

3 

2 

2 

1 
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TABLE  10.  (Continued) 

Examinations  Held  in  1930.  and  Number  of  Appointef.s  therefrom  by  Grades, 
From  January  1,  1930,  to  May  31,  1931. 


SALARY  GROUP  < 

TITLE  OF  EXAMINATION  _ _ b 


Silviculturist  .  2  . .  . .  2 

Taxation  Economist .  2  . .  . .  2 

Assistant  Forest  Economist  .  2 .  2 

Assistant  Agricultural  Economist  (Crop  &  Livestock 

Forecasting  .  1  1 

Assistant  Agricultural  Economist  (Land  Economics).  ..  1  1 

Assistant  Agricultural  Economist  (Foreign  Competi¬ 
tion  &  Demand  . 2 .  2 

Associate  Agricultural  Economist  (Crop  &  Livestock 

Forecasting)  .  1  .  1 

Associate  Agricultural  Economist  (Farm  Manage¬ 
ment)  .  1  .  1 

Associate  Agricultural  Economist  (Land  Economics)  . .  . .  1  .  1 

Associate  Agricultural  Economist  (Foreign  Competi¬ 
tion  &  Demand)  .  1  .  1 

Associate  Agricultural  Economist  (Statistical  Re¬ 
search)  .  2 .  2 

Agricultural  Economist  (Statistical  Research)  .  1  ..  ..  1 

Senior  Agricultural  Economist  (Land  Economics) .  1  . .  1 

Senior  Agricultural  Economist  (Marketing) .  1  . .  1 

Senior  Agricultural  Extension  Economist .  1  . .  1 

Principal  Agricultural  Economist  (Foreign  Competi¬ 
tion  &  Demand)  .  2  2 

Assistant  Warehouse  Examiner  (Cotton  &  Bulk) .  3  3 

Assistant  Warehouse  Examiner  (Sack  Grain)  .  I  1 

Associate  Warehouse  Examiner  .  1  1 

Assistant  Marketing  Specialist  (Livestock  Market  Re¬ 
porter  .  2 .  2 

Assistant  Marketing  Specialist  (Meat  Grader) .  1  1 

Assistant  Marketing  Specialist  (Fruits  &  Vegetables)  ..  13 . 13 

Associate  Marketing  Specialist  (Bean  Standardiza¬ 
tion)  .  2  2 

Associate  Marketing  Specialist  (Beef  Grade  Supervi¬ 
sor!  .  3  3 

Marketing  Specialist  (Wool)  .  1  ..  1 

Marketing  Specialist  (Tobacco)  .  4  ..  ..  4 

Senior  Marketing  Specialist  .  1  ..  1 

Principal  Marketing  Specialist .  2  2 

Olericulturist .  1  .  .  . .  1 

Assistant  Zoologist  .  1  .  1 

Associate  Ecologist  (Foreign  Plant  Introduction) .  1  1 

Associate  Pharmacologist  .  1  1 

Senior  Geneticist  .  2  2 

Senior  Toxicologist .  1  ..  1 

Chief  of  Food  Control  (Food  &  Drug  Administration) .  1  1 


Total  . 330  88  59  29  20  5  531 
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104  UNIVERSITY  TRAINING  FOR  NATIONAL  SERVICE 

Time  was  when  extent  of  factual  knowledge  was  the  test  of  an 
educated  man,  but  during  recent  decades  factual  information  has  so 
increased  that  now  no  man  can  be  master  of  even  a  narrowly  spe¬ 
cialized  field.  Knowledge  of  the  sources  of  information  and  how  to 
use  them  is  now  indispensable.  It  is  submitted  that  training  in  the 
art  of  acquiring  such  knowledge  should  be  incorporated  in  the 
courses  pursued  by  students  preparing  for  federal  employment. 

Every  entrant  into  the  federal  Professional  Service  must  be 
regarded  as  a  potential  supervisor  of  assistants  and  in  addition 
as  a  potential  administrator.  A  prominent  factor  in  an  employee’s 
advancement  is  his  ability  to  win  the  cooperation  of  his  subordin¬ 
ates  and  to  weld  them  into  a  loyal  and  effective  working  unit.  The 
individual  who  is  “temperamental,”  who  rules  his  subordinates 
with  an  iron  hand,  and  is  inconsiderate  of  their  rights  as  fellow 
human  beings,  impairs  his  chances  of  advancement  in  addition  to 
developing  in  his  group  a  spirit  of  dissatisfaction  and  resentment 
that  is  incompatible  with  good  service.  Since  this  matter  of  human 
relations  is  one  of  importance  to  the  individual,  whether  in  or  out 
of  the  federal  service,  it  is  suggested  that  provision  be  made  in  ap¬ 
propriate  courses  for  at  least  some  training  in  this  particular  field 
of  endeavor. 

Lack  of  knowledge  concerning  the  purpose,  functions,  organi¬ 
zation,  and  operation  of  the  several  branches  of  the  federal  govern¬ 
ment  characterizes  many  of  the  entrants  into  the  service.  As  a 
result  of  this  lack  the  newcomer,  particularly  if  just  graduated 
from  college,  requires  a  certain  period  in  which  to  adjust  himself 
to  his  new  surroundings  and  to  acquire  some  familiarity  with  that 
orderly  and  systematic  procedure  in  the  conduct  of  government 
business  popularly  referred  to  as  “red  tape.”  The  period  of  adjust¬ 
ment  is  often  an  unproductive  one,  during  which  the  employee  may 
become  discouraged  or  dissatisfied.  It  is  also  a  period  of  trial  for 
the  employee’s  supervisor,  who  perforce  must  act  as  instructor  in 
the  elementary  principles  of  governmental  organization  and  pro¬ 
cedure.  Moreover  the  advancement  of  an  employee  to  positions 
of  greater  responsibility  is  seriously  impeded  if  he  fails  to  visualize 
himself  as  an  integral  part  of  the  organization  as  a  whole,  and,  as 
sometimes  happens,  develops  an  antagonistic  attitude  toward  or¬ 
ganized  and  orderly  procedure.  It  is  probable  that  the  orientation 
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period  of  the  new  employee  would  be  less  painful  and  prolonged 
if  before  graduation  he  had  pursued  a  course  in  the  principles  of 
public  administration,  or  in  the  principles  of  federal  administration. 
It  is  therefore  recommended  to  this  conference  that  action  be  taken 
in  favor  of  the  establishment  of  such  courses  generally.  Students 
who  pursue  such  courses  may  or  may  not  enter  the  federal  service 
but  in  either  event  they  will  be  able  more  intelligently  to  meet  the 
requirements  of  citizenship. 


(*'  At 


REPORT  OF  THE  DIRECTOR  OF  PERSONNEL 
BUSINESS  ADMINISTRATION _ - 


AND 


United  States  Department  of  Auriuui.ture 
OmcE  „r  Personnel  am,  Ilustrcnss  A„m,mstra™n. 
q .  T  ,  ,  .  11  tetungton,  D.  C.,  September  20,  1931. 

oir.  I  submit  herewith  a  report  of  the  work  of  flip  nflKcn  +■  p 

zmmind 

Respectfully, 

W.  W.  Stockbercer,  Director. 

Hon.  Arthur  M.  Hyde, 

"Secretary  of  Agriculture.  • 


*  ixwuu  v  I  IUaA 


of  Columbia  and  StoS&ffi' U,S ""  Di»,rict 

EMERGENCY  WORK 

The  personnel  responded  to  the  occasio?,  in"'the  beS'oTspiH 

housing  problems 

sssti «?  ssn  ft# 

square  feet  was  located  in  the  District  of  Columbia-  420  u n t  ml 

81555  —  31 1 
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asxua,.  reports  OF  DEPARTMENT  of  agricveture 


Soon  After  the  bcginniig  of  ^he  5™ pl'^jfa'Kirtoenth 

sK^'e^^.by"1'6  wry  arts;  xsr.®». 

new  extensible  building.  It  "  •>“  ‘^hat^uare  and  to  find  other 
of  the  department  from  buildn  g  readY  f°r  occupancy, 

uu  r  er '  or  them  until  the  new  >»f  ^  available  space  to 

1  Now  the  office  is  busily  engaged  m  ««teta  ; £  attention  to 

the  reuuirements  of  future  occupants,  "  X  u„its.  The  problem 
the  needs  for  contacts  between  ceitam  iel  t  occupied  by  ag“- 

X  involve^acating  «■* 

" -fte  cittTUCtion  of  another  building. 

IMPORTANT  PERSONNEL  LEGISLATION 

The  Office  of  ““reSatc^tth^1  important 

:Isfe5S«=|is 

'ru'w  hill  automatically  xa>-  ,  opening  °f  the  .  j 

‘^beginning  two  weeper  the. ope  personneUnd 

year,  and  necessitate  d  ,justlnent s  on  account  of  the 

financial  recoids.  11  jovees  of  the  depaitn  t  Congress 

“'''i'lhe  department  absorbed  the  r emai" mg  d  freedom  of  one 

afternoon  a  *  J\  problems  of  "VSterislation  on  annual 

try.  complicate  •  the  effect  ot  this  -  j  the  neces- 

p-  ^7 duti'es  req,,iring  regular 

SreS^apacltles  during 
y-faetlve^AMzAT]oNANDScopE  . 

Service  Commission,  the  ™  {  the  Bureau  of  the  1W  , 

ployees’  Compensation  bomm 
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General  Accounting  Office,  Veterans’  Administration,  and  the  various 
boards  operating  under  the  authority  of  the  Chief  Coordinator. 

In  personnel  administration,  organization,  budget,  and  fiscal  mat¬ 
ters  this  office  cooperates  with  bureau  chiefs  in  effecting  improve¬ 
ments.  It  purchases  needed  equipment  and  sells  unnecessary  mate¬ 
rials.  It  solves  transportation  problems  involved  in  official  travel 
of  members  of  the  department  and  in  transferring  necessary  supplies 
between  headquarters  and  field.  It  provides  suitable  working  quar¬ 
ters  for  the  department  and  cares  for  the  department’s  buildings  ami 
equipment. 

The  office  is  organized  into  two  major  units — the  branch  of  per¬ 
sonnel  and  the  branch  of  business  and  fiscal  operations. 

BRANCH  OF  PERSONNEL. 

In  the  personnel  branch  there  are  a  division  of  appointments  and  a 
division  of  organization  and  classification.  The  division  of  appoint¬ 
ments  is* responsible  for  the  personnel  changes  of  the  department  in 
so  far  as  changes  are  affected  by  civil-service  rules,  by  administrative 
and  fiscal  regulations,  or  by  decisions  of  the  Comptroller  General. 
The  division  has  a  complete  service  record  of  28,103  employees.  It 
maintains  cumulative  records  of  appointments,  promotions,  demo¬ 
tions,  resignations,  removals,  retirements,  leave,  and  furloughs  with¬ 
out  pay.  It  assists  in  developing  tests  and  examinations  for  appli¬ 
cants  for  positions  in  the  department. 

The  division  of  organization  and  classification  handles  requests  for 
classification  of  the  positions  of  departmental  employees,  according 
to  the  character  of  the  work  and  the  degree  of  responsibility  involved, 
in  so  far  as  these  positions  are  defined  by  the  personnel  classification 
act.  It  investigates  appeals  for  reclassification  and  makes  recom¬ 
mendations  to  the  director  for  disposal  of  such  appeals.  It  presents 
classification  cases  before  the  Personnel  Classification  Board.  It 
studies  the  organization  of  various  bureaus,  analyzes  and  describes 
bureau  functions  and  considers  proposed  changes  of  departmental 
organizations,  and  the  effects  these  changes  will  have  on  the  per¬ 
sonnel  and  on  the  effectiveness  of  departmental  operation. 

DIVISION  OF  APPOINTMENTS 

At  the  close  of  the  fiscal  year,  28,163  persons  were  on  the  rolls  of 
the  Department  of  Agriculture,  the  greatest  number  of  employees  in 
the  history  of  the  department,  according  to  records  maintained  in  the 
division  of  appointments.  In  fact,  the  department  personnel  in¬ 
creased  bv  2.422  during  the  12  months.  At  the  close  of  the  fiscal 
year.  2,924  more  workers  were  performing  agricultural  service  for 
the  Federal  Government  than  at  the  peak  of  activity  during  the 
World  War. 

The  personnel  requirements  of  the  war-time  period  and  of  the 
past  year  have  been  similar  inasmuch  as  both  periods  have  embraced 
emergency  work  and  have  required  abnormal  numbers  of  workers. 
However,  the  requirements  of  the  past  year  have  not  called  for 
nearhr  so  great  an  increase  in  staff  as  did  those  of  the  former  period, 
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iiml  the  n resent  personnel  represents  a  rather  steady  growth  of 
denartment^servicc  in  responsi  to  the  demands  of  the  agncu  tural 
indust  T  Mos  of  the  present  staff  is  engaged  in  permanent  and 
recurring  work  wh areas  the  war-time  staff  was  reduced  by  more  than 

foUows:  5,«9  employ 

normal  turnover  ot  <-9o  per  cent  u  during 

9.79  per  cent  during  the  fiscal  year  of  present  sta- 

1929,  and  9.50  per  cent  during  1928  To  «PP^“  ^  these 

S^iSlh^o"=no1  5«6  per  cent  in  1920  and  18.11 

‘’'^rdepaSnt  appointed  102» «£«££  prions 

compared  with  L<0<  .rppoun  ™  ,  }vith  5,986  during  1930.  The 

“"*»"*  "  ith  6’578  Pr°m0t 

in&  of 

ment  employees  in  Washington  ^8^30^}  ^  division  0f  appoint- 
days  of  sick  leave  ^  PyA  During  the  last  eight  years  men 
ments  do  not  bear  out  this  I  ent  0f  Agriculture  m  Wash- 

and  women  working  for  Jh®  ^*P*rannual  ieave  and  7%  days  sick 
ington  took  an  average  °  le^ve  with  pay  each  year,  hor  the 

yeme’l93l‘ “  the®  emploveel  us^d  only  6.9  days  of  sick  leave  on  the 
“Tn'fhe  field,  where 

the  limit  is  15  days  annual  lev  “  The  combined  average  of 
few  workers,  take  leave  to  this  extent.^  ^  ^  g  years  Last  year 

ri  e'averaoe8' ‘fieldTemployee  uid  only ”2.8  days  of  s.ck  leave  ami 

throughout  the  8  years  only  3  days  eac  y|'M"  av, Gf  27  per  cent 
It  may  surprise  many  to  know  that  an  aw b  ^  fteld  force 
of  the  employees  in  Washington  and  -  P  Furthermore, 

^d  nof.aVany  sick :  >-« “fSTper  cent  of  the 
£S  JeSnne"  made  use  of  the" entire  allowance  of  annual  and  stek 

leave  which  may  be  gra"‘®“-(  (  transfer,  and  ■  promotion.— The 

Work  incident  throughout  the  year  in  duties 

division  of  appoin  .  .  ...  0t"new  employees  or  the  transfer  oi 

incident  to  the  appointment  ot  the  necessity  of  additional 

promotion  of  J^Ste^ncy  work  authorised  by  Congress 

personnel  to  carry  out  t  e  emei  e  .  this  staff. 

occasioned  a  large  volume  of  ext m  v ^  y  ^  the  Civil 

This  division  requested  132  examinauol^iat^d  asmong  the  depart- 

SCadm°SS?s02W  applications  for  positions.  The  division 
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also  obtained  from  the  Civil  Service  Commission  the  following  cer¬ 
tificates  and  authorizations  affecting  personnel : 

Reinstatement  certificates _ , - 385 

Promotion  certificates _ 619 

Transfer  certificates _ ’-£89 

Authorities  for  extensions  of  temporary  appointments _ 432 

Authorities  for  extensions  of  suspensions _ 11 


Retirement  record -s. — In  line  with  the  duty  of  keeping  retirement 
records  of  all  employees  in  the  department,  tin:  division  has  devoted 
considerable  time  and  effort  during  the  year  to  bringing  this  infor¬ 
mation  up  to  date  and  at  the  same  time  has  handled  the  usual  number 
of  retirements  occurring  during  the  vear.  Twelve  extra  workers 
were  engaged  on  a  temporary  basis  during  the  latter  part  of  the  year 
to  compile  data  on  t he  service  of  individual  employees  for  the  period 
since  passage  of  the  retirement  act  in  1920. 

During  the  fiscal  year  the  division  disposed  of  307  retirement 
cases  as  follows: 

Annuity  retirements:  3G  professional;  88  subprofessional;  20  cleri¬ 
cal.  administrative,  and  fiscal:  and  27  custodial  employees. 

Disability  retirement:  7  professional;  17  subprofessional;  20  cleri¬ 
cal.  administrative,  and  fiscal;  and  3  custodial  employees. 

The  averages  of  the  annuities  in  the  various  groups  are  as  follows: 


Professional  and  scientific _ 1 _ $1,  660.  77 

Subprofessional _  926.  61 

Clerical,  administrative,  and  fiscal _  907.88 

Custodial _  749.  42 


Continuances  in  services  after  passing  retirement  age:  53  first  con¬ 
tinuance;  29  second  continuance;  3  third  continuance;  1  fourth  con¬ 
tinuance;  2  fifth  continuance;  and  1  sixth  continuance. 

Fifty-two  persons  who  will  reach  retirement  age  during  the  first 
half  of  the  coming  fiscal  year  have  already  been  reported  for  con¬ 
tinuance.  Many  more  will  he  retired  during  that  period  because  of 
age  or  disability. 

DIVISION’  OF  ORGANIZATION  ANI)  CLASSIFICATION 

The  division  of  organization  and  classification  was  created  on  June 

I,  1929.  It  is  concerned  with  carrying  out  the  provisions  of  the  clas¬ 
sification  act  of  1923  and  subsequent  amendments,  which  provide  for 
the  classification  of  Federal  positions  in  the  District  of  Columbia 
into  various  services  and  salary  grades.  This  division  is  also  con¬ 
cerned  with  the  department’s  organization  problems  and  the  place¬ 
ment  of  individual  employees  in  positions  for  which  their  training 
and  experience  best  qualify  them. 

During  the  fiscal  year  this  division  handled  1,085  cases,  of  which 
545  involved  new  positions,  430  involved  changes  of  duty,  and  110 
were  appeals  from  present  classification. 

The  department  personnel  consists  of  approximately  28,000  em¬ 
ployees,  of  whom  17,000  are  permanent,  full-time  workers,  and  about 

II, 000  are  engaged  jointly  by  the  department  and  by  State  govern¬ 
ments  or  other  cooperating  agencies.  The  work  of  this  staff  is 
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Hv<'.<,lasses:  Search.  service  and  natatory 
t  lianicjil  :i;^rtlHn“U  ad,llinistratiVe  n,ld  ^rioairund  me- 

’1  In-  types  of  positions  that  this  division  is  called  upon  to  classify 

ic  ,  U  i  i“T  1,1  ~l  i,ltl(‘S  and  servi«*  as  defined  bv  the  classn 

hi  "  id  .  I;!'-  •  •'oiiendnients.  Anion-  the  professional  grades 

•  ns  diMsion  classifies  ;».34C»  positions  involving  189  distinct 

va  Wil  ;  ?ls  .WltlV  tar  fVah‘r  Immi’,‘1'  ()f  P-itions  of  a  wide 
to.li  '  V  *'l,!»P,-«h‘s.sional,  clerical  administrative-fiscal  and  cus- 

m-.o,  f  'a(t- T-  I,?Slt.IOHs.  tn,,s  Flassilied  vary  from  director, 
l  ui*  an  chief,  specialized  scientist,  and  administrative  worker  to  char¬ 
woman  and  laborer. 

\  and  activities  of  the  department  are  such  that  the  personnel 
represents  practically  all  occupations  in  the  classified  Federal  serv- 
.  he  technical  positions  group  themselves  general Iv  into  seven 
occupational  fields :  Economics,  agriculture,  biology  and  physical 
science's :  medical  science;  veterinary  science;  legal' grotto:  library 
group:  and  engineering  group. 

<>f  t‘f(i>sxip  cation  duties. —  I  he  division  of  organization  and 
<■  assihcation  recommends  the  allocation  of  positions  according  to  the 
'  bitractcr  of  work,  dilficulty  involved,  degree  of  responsibilitv,  and 
qualifications  .necessary  to  perform  the  duties.  It  investigates  a p- 
pcals  lrom  exist ing  classification  and  recommends  appropriate  action 
to  the  director. 

Tlic  division  represents  the  director  before  the  Personnel  Classi¬ 
fication  Board  on  all  matters  of  personnel  classification  affecting 
this  department.  Classification  requests  received  from  the  bureaus 
are  lirst  analyzed  and  investigated  by  this  division,  at  which  time 
an  effort  is  made  to  coordinate  each  position  with  similar  positions 
in  this  department  and.  in  so  far  as  possible,  with  similar  positions 
in  other  departments.  The  division  then  assists  the  bureaus  in  pre¬ 
paring  their  job  specifications  in  accordance  with  the  requirements 
of  the  Personnel  Classification  Board.  The  division  contacts  repre¬ 
sentatives  of  the  Personnel  Classification  Board  and  assists  them 
in  determining  the  correct  grades  in  cases  referred  to  them. 

Recognizing  that  one's  judgment  can  be  no  better  than  his  infor¬ 
mation,  the  division  has  developed  a  file  of  pertinent  information 
about  department  activities.  This  file  assists  both  the  division  and 
the  Personnel  Classification  Board  in  arriving  at  just  decisions  in 
their  allocation  of  positions. 

Accompli.stuiumts. — Since  its  creation,  the  division  has  made  an 
earnest  endeavor  to  coordinate  the  positions  in  this  department. 
Early  in  the  fiscal  year  the  division  reviewed •  some  of  the  more 
tangible  accomplishments  of  a  period  of  three  months.  This  study 
showed  that  the  coordination  work  and  the  incidental  studies  of 
organizations  effected  appreciable  savings. 

In  addition  to  actual  monetary  savings,  the  division  lias  made 
some  progress  in  its  placement  work.  In  many  cases  its  recommen¬ 
dations  have  resulted  in  the  shifting  of  employees  into  types  of 
work  which  they  were  best  qualified  to  perform. 
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The  division  has  made  a  number  of  organizational  studies,  some 
at  the  request  of  the  bureaus  and  some  inaugurated  by  this  division. 
In  some  instances  tlvese  studies  are  still  in  progress,  while  others, 
already  completed,  have  led  to  the  creation  of  new  divisions  and 
the  consolidation  of  activities.  It  is  also  conducting  type-of- 
work  studies  for  the  purpose  of  developing  uniform  standards  of 
work  within  certain  classification  grades.  The  object  of  these  studies 
is  to  align  all  positions  of  like  character  in  accordance  with  the 
standard  established  therefor. 

In  November.  15*29.  the  division  of  organization  and  classification 
undertook  the  task  of  charting  the  entire  personnel  of  tin*  Depart¬ 
ment  of  Agriculture.  By  the  end  of  dune,  15):’.  1.  it  had  prepared 
charts  for  about  400  units — preliminary  or  permanent  charts  for 
all  of  the  department  except  the  Office  of  Cooperative  Extension 
Work  and  part  of  the  Bureau  of  Agricultural  Economics.  These 
charts  show  the  positions  of  more  than  20.000  workers.  The  charts 
have  been  filed  with  the  Secretary  and  with  each  bureau  studied. 

'I'he  Personnel  Classification  Board  has  not  been  empowered  to 
establish  a  classification  system  for  field  forces,  but  the  depart¬ 
ment  is  applying  the  same  system,  in.  far  as  possible,  to  both 
headquarters  and  field. 

Incidental  to  the  classification  of  personnel  is  the  preparation 
of  definitions  of  functions  of  each  position  in  the  department.  The 
division  carefully  prepares  detailed  descriptions  of  bureau  func¬ 
tions  and  functions  of  branches,  divisions,  sections,  units,  and  in¬ 
dividual  employees  in  each  bureau. 

The  division  made  considerable  headway  in  preparing  a  Manual 
of  Classification,  which  will  be  useful  to  employees  in  dealing  with 
personnel  and  classification  matters.  It  will  treat  t he  subject 
broadly,  explaining  what  constitutes  a  classification  scheme,  out¬ 
lining  the  history  and  jurisdiction  of  the  Personnel  Classification 
Board  and  discussing  the  development  of  a  classification  file,  the 
writing  of  job  specifications,  and  the  administration  of  a  classifica¬ 
tion  and  compensation  plan. 

BRANCH  OF  BUSINESS  AND  FISCAL  OPERATIONS 

The  branch  of  business  and  fiscal  operations,  under  the  general 
supervision  of  the  assistant  director  and  budget  officer,  comprises 
the  division  of  accounts  and  disbursements,  the  division  of  purchase, 
sales,  and  traffic,  the  division  of  operation,  and  the  office  of  accounts 
for  the  office  of  the  Secretary. 

The  assistant  director  and  budget  officer  supervises  the  preparation 
of  the  department’s  estimates  of  financial  needs  and  their  presenta¬ 
tion  before  the  Bureau  of  the  Budget  and  the  Appropriation  Com¬ 
mittees  of  Congress  and  serves  as  the  department  s  general  contact 
officer  with  these  agencies.  He  exercises  general  oversight  over  the 
business  and  fiscal  affairs  of  the  department.  This  involves  the 
allotment  and  apportionment  of  appropriations,  questions  of  general 
policy  dealing  with  expenditures,  legislation  involving  expenditure 
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of  funds,  accounting  or  other  procedure  involving  action  by  the 
General  Accounting  Office,  and  correspondence,  reports  to  Congress, 
and  other  such  related  matters. 

I  lie  division  of  accounts  and  disbursements  maintains  the  central 
departmental  appropriation  ledgers  and  records  of  receipts  and  ex¬ 
penditures,  provides  all  bureaus  with  periodical  statements  of  bal¬ 
ances,  and  affords  technical  advice  to  the  special  temporary  dis¬ 
bursing  agents  of  the  department.  It  includes  the  main  disbursing 
office  of  the  department  wherein  all  funds  are  disbursed  and  all 
receipts  collected  for  the  department  except  those  handled  by  the 
fiscal  agents  of  the  Forest  Service  and  the  special  disbursing  agents. 
This  division  also  handles,  in  conjunction  with  the  budget  officer, 
the  compilation  of  the  detailed  estimates  of  appropriations. 

The  division  of  purchase,  sales,  and  traffic  coordinates  the  pur¬ 
chase,  property,  sales,  and  traffic  work  of  the  department.  It  solicits 
and  accepts  bids  for  the  department’s  procurement  of  a  large  per¬ 
centage  of  the  department’s  material,  supplies,  and  services,  and 
supervises  the  operation  of  the  department’s  central  stores — the  dis¬ 
tributing  point  of  supplies  in  the  District  of  Columbia.  It  serves 
as  a  clearing  house  for  the  interchange  of  surplus  property  between 
bureaus  and  departments.  Through  the  traffic  section,  it  routes  all 
departmental  equipment  and  supplies  in  a  manner  affording  the 
most  economical  transportation,  estimates  shipping  costs  where 
thejr  are  a  factor  in  determining  the  lowest  bid  for  material  to  be 
purchased,  assists  the  personnel  with  its  passenger-transportation 
problems,  and  provides  freight  and  passenger  rate  information  to 
the  department’s  auditors. 

The  division  of  operation  has  charge  of  miscellaneous  operating 
matters  and  includes  the  duties  previously  performed  by  the  ’office 
of  the  chief  clerk  of  the  department,  and  the  operation  of  the  sec¬ 
tions  of  mails  and  files,  telegraph  and  telephone,  the  watch  force 
engaged  in  guarding  the  buildings  and  grounds  of  the  department, 
the  cleaning  and  labor  forces,  and  the  mechanical  shops  of  the 
department.  The  shops  construct  special  scientific  and  other  equip¬ 
ment  used  by  the  department,  maintain  the  power  plant  and 
department  garage,  and  perform  a  variety  of  other  services. 

The  office  of  accounts  for  the  Office  of  the  Secretary  maintains 
the  operating  accounting  records  for  the  Office  of  the  Secretary,  the 
Extension  Service,  the  Office  of  Experiment  Stations,  the  Office 
of  Information,  and  the  Grain  Futures  Administration.  These 
records  are  to  be  distinguished  from  the  general  'departmental 
accounting  records  maintained  in  the  division,  of  accounts  and 
disbursements. 

THE  DEPARTMENT  BUDGET 

•  Total  appropriations  made  for  the  Department  of  Agriculture  for 
all  purposes,  for  the  fiscal  year  1931,  covered  by  this  report,  amounted 
to  $349,246,090.  Appropriations  thus  far  made  for  the  fiscal  year 
1932,  amount  to  $247,283,130.  'It  will  be  noted  that  funds  appropri¬ 
ated  for  highway  construction  are  well  in  excess  of  50  per  cent  of 
the  total  appropriations  for  each  year.  The  distribution  of  the 
appropriations  for  1931  and  1932  is  shown  in  the  Table  1. 
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Tabu;  1.- — Distribution  of  appropriation «  for  fluent  years  lii.il  unit  IU32 


Activity 


Fiscal  year 


Regular  bureau  appropriations: 

Office  of  the  Secretary .  . 

Office  of  information _ 

Library 

Office  of  Experiment  Stations  . .  ... 

Extension  Service  - . . . 

Weather  Bureau  . . . . 

Bureau  of  Animal  Industry . . . . . 

Bureau  of  Dairy  Industry! .  . 

Bureau  of  Plant  Industry . 

Forest  Service..  . . . . . 

Bureau  of  Chemistry  and  Soils . . 

Bureau  of  Entomology  ._  . . . . 

Bureau  of  Biological  Survey  . 

Bureau  of  Public  Roads . 

Bureau  of  Agricultural  Engineering . . 

Bureau  of  Agricultural  Economics . . . . 

Bureau  of  Home  Economics  . . . 

Plant  Quarantine  and  Control  Administration . . 

Drain  Futures  Administration . . . . 

Food  and  Drug  Administration . .  . 

Seed  loan  collections . . 

Total,  regular  bureau  appropriations .  .  _  ... 

Payments  to  States  (exclusive  of  roads): 

Experiment  stations . 

Extension  Service . . . . 

Cooperative  forestry  items 

Eire  prevention  on  privately  owned  and  State  timberlands 

Distribution  of  planting  stock  . ; . 

National  forest  receipt  funds  . . 

Special  items: 

Mediterranean  fruit  fly .  ..  . 

Compensation  for  noncotton  zones  . 

Fighting  forest  fires  (deficiency)  . .  .  .. 

Buildings  at  Madison,  Wis.,  and  Alameda,  Calif  ... 
Emergency  relief  funds  (exclusive  of  roads): 

Loans  .  . 

Construction,  etc . . 

Road  funds: 

Emergency  construction  act  — 

Federal-aid  highways  (advances  to  States)  . . 

National-forest  highways  . - 

Fire-protection  forest  roads  and  trails .  . 

Public-land  highways .  ... 

Other  road  funds— 

Federal-aid  highways . 

Forest  roads  and  trails . . . 

Mount  Vernon  memorial  highway . 

Flood-relief  roads  and  bridges  .  . ... 


1931 


SI,  I'M,  100 
I,  355.  827 
l<M,  .>6(1 
412,  434 
1,685,  0U0 

4,  123.  2*0 
15,67k,  110 

744. 115 

5,  683, 599 
14, 225,650 

1, 859,  1 15 
2,703,204  ’ 
1,961,  520 
20k,  40(1 
459,  50(1 
6, 633,  643 
208,  366 
3,  739,  163 
172,  640 
1, 635,  585 
90,318 

64,  878,  419 


4,  340,  (100 
8,  742,  936 

1,700,000 
93,  000 
4,015,  500 

1,740,000 
676,  (XX) 
1,270.(X»0 
( 1HKJ.  000 

5  45. 000,  (XX) 
799,  300 


SO,  (KX),  (XXI 
3. 000, 000 
3,  0(XI.  (XXI 
s  3,  000,  (XXI 

:  109,000,000 
2  1 1 ,  (XK>,  000 
2  4,  700,  000 
2  1,391,935 


1932 


$1,313,015 
1,420,961 
I  10.620 
399,  410 

1,  719,  560 

4,  497,  720 
16,  085,  195 

796,  990 

5,  839.  238 
14,384,620 

2,  177,201 
2, 863,  740 

2,  229,  170 
179,  940 
583,  840 

7,241, 136 
246,  700 

3,  747, 930 
221, 480 

1,  810,  228 
125,000 

67,  993,  694 


4,357,000 
8,  746,  936 

1.775,000 
95,  (XXI 
4,015,  500 


4  800,000 
4  22,  000,  060 


4  125,000,000 
4  12,500,000 


Total,  road  funds 


215,091,935  137,500,000 


Total,  all  purposes 


349.246,090  247,283, 130 


i  Small  amodnt  used  by  Forest  Service. 
■’  Available  in  1931  ami  1932.  , 


Appropriations  for  drought  and  unemployment  relief. — The  ap¬ 
propriations  listed  in  Table  1  include  sums  totaling  over  $109,000,000 
which  were  provided  for  1931  or,  if  included  in  the  1932  appropria¬ 
tion  act,  were  made  immediately  available  upon  passage  of  the  act 
on  account  of  drought  and  unemployment  relief,  as  shown  by  the 
following  fabulation: 

Office  of  the  Secretary: 

Changing  from  direct  to  alternating  electric  current  in  east  and 


west  wings  of  department  building _ _ _  $2.'(,  ISO 

Repairs  to  elevators,  east  and  west  wings -  (!0,  00O 

81555—31 - 2 
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Bureau  of  Animal  Industry: 

Animal  husbandry _ 

l!n!i  l'iistmv  development  at  Bcltsvillc.  Md 
,,!s !  '!'*»  *,,VI  ftmm-  at  Belfsville.  Md 

‘lion  "n";  ,e "rmi-m  ,,,ul  *!'«>  J11‘"  ion'st n,m 

City,  AI< >11 1*  “UKk  ’ xpcnment  station,  Miles 

ln3E?  •"  I >t'li s\  i lie  Md  for  pou ltr  y~ Tnves- 

‘teiJ  M iFo!'  cons^rU(‘t"io,»  a  laboratory  at 
■  f  I >a  i ry '  1  nilust r>M°r  animal  parasites 

>t r*f" i  -n  ,.f  a  nutrition  laboratory  at  Bcltsvillc.  Md 
1  i'11-....u  id  an  incinerate!  at  Heltsville,  Md_ 

Keim.delmg  and  construction  „f  farm  and  laboratory  buildings 
and  improving  water  ami  electric  systems  and  cl'earing  and 
timing  land  at  dairy  experiment  farm.  Bellsville  Mil 
sPMi"';tl0n  °f  fann  1,uil,lill«s  nt  the  Ardmore.  S.  link.,  dairy 

Construction  work  at  the  Woodward,  Okla~  dairy  station” 
Bureau  of  Plant  Industry:  ' 

t'onsj ruction,  repair,  and  improvement  of  farm  and  laboratory 
buddings  and  other  structures,  road  work,  grading,  etc.,  anil 
lor  other  necessary  installations  in  connection  with  field 

activities  in  various  States _ I _ _ 

Forest  Service: 


Bureau 

<  'on? 
Poll- 


$13.  -tor, 
lit.  500 

9.  000 

Id.  000 

13.  000 

25.  000 
5.  (I(M  I 

50.  000 

5,  Oik  i 
2,  000 


75.  (KKI 


Construction  of  lire  protection  roads  and  trails  in  the  national 
forests .  _ 

Field  work  in  controlling  wliite-pine  blister  rust  in  the  na¬ 
if  mil  forests  ot  northern  Idaho  and  adjacent  portions  of 

Montana  and  Washington _ 

Construction  of  sanitary  facilities  on  national  forests _ 

Improvements  on  national  forests  (other  than  roads  and 

trails) _ 

Construction  of  improvements  for  the  protection  and  adminis- 
it's'ion  of  the  national  forests:  Range  improvements :  com¬ 
bating  insect  infestations  on  the  national  forests  adjacent 
lo  the  Yellowstone  National  Park  and  threatening  the  park 
timber  and  valuable  timber  stands  in  northern  Idaho 
Completion  of  construction  of  Forest  Products  Laboratory 

buildings  at  Madison.  Wis _ 

Bureau  of  Biological  Survey: 

Construction,  repair. 'and  improvement  work  of  various  kinds, 
and  for  surveying  wild  life  refuges,  in  connection  with  bird 
ami  game  reservations  and  other  field  activities  in  the 
Wes  ern  Slates  and  elsewhere:  and  control  of  injurious 

predatory  animals  and  rodents _ 

Bureau  of  Public  Roads : 

Construction  and  maintenance  of  main  roads  through  unappro¬ 
priated  or  unreserved  public  lands,  nontaxable  Indian 
lands,  or  other  Federal  reservations  other  than  forest- 

reservations _ _ 

Advance  of  funds  for  c  instruction  of  Federal-aid  highways, 
reimbursable  by  deductions  from  future  regular  apportion¬ 
ments  to  States _ 

Construction  and  improvement  of  highways  within  the  bound¬ 
aries  of  the  national  forests _ 

Speeding  up  program  of  Federal-aid  highway  construction 
•  i  being  pari  of  $34 ,0<)0.<K)0  supplemental  appropriation  for 
highway  construction  provided  bv  the  first  deficiency  act 

um  t _ 2 _ 

Construction  of  buildings  on  Government  Island,  Alameda. 
Calif.,  for  accommodation  of  offices  of  Forest  Service,  Bureau 

of  Public  Roads,  and  Coast  Guard _ 

Plant  Quarantine  and  Control  Administration: 

Construction  of  a  fumigation  house  at  Presidio,  Tex _ 


3, 000,  000 

45,  00(> 
40, 000 

4!U.  200 


354, 800 


SOO.  <100 


30l>.  000 

3.  000,  000 

SO.  000.  000 
3,  IKK).  ( KM) 

10,  000.  000 
soo,  ooo 


35,  OOO 


PERSONNEL  AND  BUSINESS  ADMINISTRATION  11 

Seed  Loan  Office: 

Loans  to  farmers  in  the  drought,  storm,  and  hail  stricken 
areas  of  the  United  Stales,  l'or  the  procurement  of  seed,  for 
tilizor,  feed  for  work  stock  and  for  other  livestock,  anil  fuel 
and  oil  for  tractors  used  for  crop  production _  _  $-15,  i NX),  (K)0 

Loans  to  individuals  in  the  drought,  storm,  and  hail  stricken 
areas  of  the  United  States  for  the  purpose  of  assisting  in 
forming  local  agricultural  credit  associations,  livestock 
loan  companies,  or  like  organizations  or  of  increasing  the 
capital  stock  of  such  organizations  or  of  making  loans  to 
individuals  upon  security  of  the  capital  stock  of  such  or¬ 
ganizations;  and  to  make  loans  to  fanners  for  crop  pro¬ 
duction  for  the  crop  of  1931  and  for  further  agricultural 
nhahilitation  in  the  drought,  storm,  and  hail  stricken 
ureas  of  the  United  States—  _  _  20. 000.  (too 

Loans  to  farmers  in  tin*  storm  and  drought  stricken  uresis 
of  Alabama.  North  Carolina.  South  Carolina.  Ccorgia.  and 
Florida,  for  the  crop  year  1021.  for  purchase  of  seed,  for 
tilizor,  feed  for  work  stock,  and  fuel  and  oil  for  tractors 
used  for  crop  production _  _  _  2.  (Mil).  (MID 

Total  —  _  __  __  _  .  ..  __  __  ..  100, 172, 475 


DIVISION  OK  ACCOUNTS  AND  DISItUKSKMl'N'IS 

Dunn"  the  fiscal  year  of  1931  this  division  examined  and  paid 
40)3,332  vouchers  and  pay  rolls,  amounting  to  $243. 7s  1.041. 96.  and 
issued  728.031  checks  on  the  Treasurer  of  the  Doited  States  in  pay¬ 
ment  thereof.  From  the  regular  appropriation  provided  hy  Con¬ 
gress,  special-receipt  funds  and  contrihutions  from  private  coop¬ 
erators,  for  salaries  and  expenses  .incurred  in  tin*  general  operation 
of  the  department  and  payments  to  the  States  for  Federal-aid  road 
work,  agricultural  experiment  stations  and  cooperative  agricultural 
extension  work,  the  amount  disbursed  was  $233 ,9s  1.391.  This  in¬ 
volved  the  payment  of  374,340  vouchers  and  pa v  rolls  by  issuing 
648.205  checks.  In  addition  this  ollicc  issued  X9.826  checks  amount¬ 
ing  to  8Sh700.650.00)  in  payment  of  ss.983  vouchers  for  emergency- 
relief  loans  made  to  farmers  in  flood  and  drought  stricken  areas  ad¬ 
ministered  hy  the  Washington  regional  seed  loan  ofiice.  The  remain¬ 
ing'  $37,985,775.01  of  loans  which  have  been  made  was  distributed 
directly  by  the  seed  loan  ofiice  through  its  other  regional  branches 

The  semimonthly  payments  of  salaries  of  employees  stationed  in 
Washington,  included  in  the  above  total  amount,  involved  the  han¬ 
dling  and  disbursement  of  $6.40)1,194.11  in  cash  by  this  ofiice.  The 
average  number  of  employees  paid  in  cash  each  semimonthly  pay  day 
was  over  4.000.  making  a  total  of  about  100.000  individual  cash  pay¬ 
ments  for  the  24  semimonthly  pay  days. 

The  disbursing  clerk  received  from  the  various  bureaus  of  the  de¬ 
partment  and  deposited  in  the  Treasury  collections  of  public  moneys 
totaling  $4,859,221.94.  These  collections  consisted  of  $3,833,325.95 
in  repayments  to  appropriations  and  funds  (principally  repayments 
of  storm  and  flood  relief  loans  made  to  farmers  in  previous  years)  ; 
$831,659.99  in  miscellaneous  revenues  accruing  from  sales  of  Gov¬ 
ernment  property,  services  rendered  the  public*,  fees  for  the  official 
inspection,  grading  or  classification  of  commodities,  and  from  other 
sources;  and  $194,236  in  contributions  from  private  coo  pc  ra  tors  to 
defray  in  part  the  expenses  of  cooperative  investigations  in  which 
they  are  interested. 
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These  collections  involved  the  receipt,  handling,  verification  and 
posting  of  7,445  schedules  of  collections,  comprising  a  very  much 
greater  number  of  individual  remittances,  transmitted  to  this  office 
y  the  various  bureaus  of  the  department,  and  the  preparation  of 
o41  certificates  of  deposit,  transmission  thereof  to  the  Treasurer  of 
the  I  nited  btates,  and  accounting  therefor  in  the  manner  prescribed 
by  the  General  Accounting  Office. 

1  able  2  illustrates  the  steady  growth  of  the  work  of  the  division 
of  accounts  and  disbursements": 


Table  2.  Vouchers  paid  and  checks  dr  a  ton  by  the  division  of  accounts  and  dis¬ 
bursements,  fiscal  years  1926  to  19S1 


Fiscal  year 

Vouchers 

paid 

Checks 

drawn 

Fiscal  year 

Vouchers 

paid 

Checks 

drawn 

1926. . 

Number 
242, 951 
254,744 
*  267, 143 

Number 
337,292 
410,  521 
>  441, 025 

1929 

Number 
292,947 
333,059 
•  374, 349 

Number 
473,384 
546, 145 
•648,205 

1927 . . . 

1930 

1928 . . . . 

1931 

1  Exclusive  of  215,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  the  campaign 
for  control  of  the  European  corn  borer. 

*  Exclusive  of  89,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  emergency 
drought  relief  and  rehabilitation  loans  to  farmers. 


Aside  from  the  large  amount  of  extra  work  devolving  on  the 
disbursing  office  during  the  fiscal  year  1931  in  making  payments 
to  farmers  for  the  emergency  drought  relief  and  rehabilitation  loans, 
the  number  of  vouchers  and  pay  rolls  paid  in  connection  with  the 
regular  activities  of  the  department  exceeded  that  for  the  preceding 
year  by  41,290  and  the  number  of  checks  drawn  was  102,060  greater 
than  in  the  fiscal  year  1930,  an  average  increase  of  over  3,400  vouchers 
and  over  8,500  checks  per  month. 


OFFICE  OF  ACCOUNTS  (OFFICE  OF  THE  SECRETARY ) 

The  office  of  accounts  performs  the  accounting  work  and  maintains 
financial  records  for  the  Office  of  the  Secretary,  the  Extension  Serv¬ 
ice,  the  Office  of  Experiment  Stations,  the  Office  of  Information,  and 
the  Grain  Futures  Administration.  It  also  makes  the  administrative 
examination  of  the  accounts  of  the  insular  experiment  stations  and 
exercises  supervision  over  the  insular  disbursing  agents. 

During  the  year  the  office  audited  21,661  vouchers  for  expenditures 
aggregating  $24,800,259.97,  which  constituted  funds  appropriated  for 
the  above-mentioned  units  of  the  Department  of  Agriculture.  How¬ 
ever,  the  office  had  either  direct  or  indirect  control  over  the  account¬ 
ing  for  expenditures  of  $39,806,298.15,  of  which  $15,006,038.18  was 
provided  by  States  as  extension  funds  to  supplement  Federal  funds 
of  like  kina. 

'Accounting  methods. — The  office  of  accounts  uses  an  accounting 
svstem  developed  jointly  by  the  chief  accountant,  the  Institute  for 
Government  Research,  and  the-  General  Accounting  Office.  By 
adoption  and  standardization  by  the  General  Accounting  Office,  this 
system  has  become  the  uniform  system  prescribed  for  all  Government 
agencies.  Its  subsequent  adaptation  to  flat-bed  bookkeeping-machine 


PERSONNEL  AND  BUSINESS  ADMINISTRATION  13 

operation  has  enabled  the  accounting  office  to  handle  a  greatly  ex¬ 
panded  volume  of  business  with  but  slight  increase  in  force. 

By  use  of  the  electrical  pay  roll  machine  of  the  stencil  type  it  is 
possible  to  produce  pay  rolls  of  the  Secretary’s  Office  at  the  rate  of 
1,400  impressions  an  hour,  while  the  same  stencils  prepare  in  dupli¬ 
cate  the  individual  cash  payments  inserted  in  the  disbursing  clerk’s 
pay  envelopes  and  record  payments  on  the  individual  salary-record 
cards  maintained  for  each  employee. 

DIVISION  OF  PURCHASE,  SALES,  AND  TRAFFIC 

For  many  years  a  board  of  awards  served  as  the  department’s 
principal  purchasing  agency.  This  board  consisted  of  the  depart¬ 
ment  chief  clerk,  who  was  chairman,  and  two  administrative  officers 
from  the  bureaus.  It  passed  on  all  proposals  for  the  purchase  of 
supplies  not  included  in  the  general  supply-committee  contracts. 
Field-  officers  or  other  bureau  officers  purchased  all  field  supplies. 

In  1921  the  Federal  Government  created  the  Federal  Purchasing 
Board,  Federal  Specifications  Board,  and  Federal  Traffic  Board, 
with  membership  made  up  of  various'  department  representatives, 
and  at  the  same  time  required  each  department  to  coordinate  all  oi 
its  purchase,  property,  and  traffic  activities.  The  Department  of 
Agriculture  soon  consolidated  these  activities  in  one  unit  and  in 
1925  designated  it  as  the  division  of  purchase,  sales,  and  traffic 
within  the  Office  of  Personnel  and  Business  Administration.  Two 
.years  later  the  office  of  the  property  clerk  and  purchasing  agent  of 
the  Office  of  the  Secretary  also  became  a  part  of  this  division. 

The  chief  of  the  division  is  the  contracting  or  awarding  officer 
of  the  department.  The  division  is  concerned  with  matters  pertain¬ 
ing  to  purchases,  supplies,  traffic,  and  disposition  of  the  department’s 
surplus  products. 

Extensive  'purchases . — The  division  solicited  and  accepted  4,456 
bids  during  the  year.  This  work  has  steadily  expanded  from  1,614 
bids  in  1925  to  the  present  figure,  the  largest  in  the  history  of  this 
division.  The  flow  of  bid  work  during  the  year  is  far  from  uni¬ 
form,  partly  because  of  the  irregularity  of  seasonal  work.  About 
40  per  cent  of  these  bids  were  rushed  through  the  division  during 
the  last  quarter  of  the  fiscal  year. 

The  division  approved  150  bureau  purchase  orders,  each  in  excess 
of  $500,  for  an  aggregate  expenditure  of  more  than  $200,000  during 
the  year  and  also  solicited  and  accepted  bids  for  many  other  large 
bureau  purchases.  Forest-road  contracts  to  the  extent  of  $6,500,000, 
all  requiring  the  Secretary’s  signature,  first  passed  through  this 
division  for  inspection.  The  division  purchased  $1,300,000  worth 
of  road-building  equipment  for  the  Forest  Service  during  the  four 
months  beginning  with  December.  Much  of  this  was  rush  work 
incident  to  the  national  unemployment-relief  program  and  added 
to  the  burden  of  the  division^  growing  bid  work.  The  General 
Supply  Committee  made  definite-quantity  purchases  on  quarterly 
contracts  for  $100,000  worth  of  tires  and  tubes  and  $22,358  worth 
of  supplies  in  common  use. 

Estimates  for  1932  automobile  purchases. — The  division  compiled 
the  annual  estimate  of  the  department’s  needs  for  passenger  vehicles 
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dining  dip  fiscal  year  1932  and  obtained  for  the  department  an 
authorization  to  spend  $225,000  for  purchase  of  about  170  new  cars. 
About  90  per  cent  of  the  department’s  automobile  purchases  are 
within  the  low-price  field. 

^urplva-propert  y  transft  r*. — The  division  has  performed  a  con¬ 
siderable  service  this  year  a^  a  clearing  house  for  all  surplus  prop¬ 
erty  within  the  department  and  for  the  interchange  of  surplus  prop¬ 
erty  between  this  and  other  departments.  When  field  property  is  no 
longer  needed  by  the  Department  of  Agriculture,  this  division  reports 
it  to  the  chief  coordinator  for  advertisement  to  other  departments. 
During  the  first  11  months  of  the  fiscal  year  the  Department  of  Agri¬ 
culture'  received  from  other  departments  property  currently  valued 
at  $.>1,341.32,  and  released  to  other  departments  surplus  property 
valued  at  $158,032.^7.  This  reverse-,  the  ordinary  balance  of  ex¬ 
change,  since  the  Department  of  Agriculture  usually  receives  more 
in  these  annual  interdepartmental  transfers  than  its  contributes. 

Office  of  the  traffic  manager. — ' The  office  of  the  traffic  manager 
promotes  the  efficient  and  economic  operation  of  all  the  department’s 
transportation  of  both  personnel  and  property.  During  1931  the 
office  supplied  freight-rate  information  for  2,i06  shipments.  Most 
of  this  came  from  the  Federal  Traffic  Board.  The  office  also  obtained 
from  the  Federal  Traffic  Board  routings  of  57  shipments,  each  in 
excess  of  2  carloads,  and  routed  on  its  own  authority  32  carload 
shipments  and  1.335  lesser  shipments. 

The  traffic  office  handled  more  than  two  and  one-half  times  as  many 
freight-rate  computations  during  the  year  as  in  1930  and  more  than 
fourteen  times  as  many  as  in  1928.  The  office  also  supplied  depart¬ 
ment  personnel  with  passenger  and  Pullman  rates  for  495.  trips. 
This  office  has  charge  of  distribution  of  all  transportation-request 
forms  for  use  of  the  department’s  employees. 

Central  stare*.- — During  the  fiscal  year  the  central  stores  distrib¬ 
uted  $211,725.11  worth  of  supplies  to  various  offices  and  bureaus  of 
the  department,  as  contrasted  with  a  distribution  of  only  $26,595 
worth  of  property  seven  years  earlier.  The  work  of  this  unit  has 
increased  steadily  year  after  year  since  its  establishment.  And  while 
the  value  of  supplies  has  trebled  within  the  last  six  years,  the  central 
stores  handled  the  greater  volume  with  only  22  per  cent  more  pur¬ 
chase  orders.  The  central  stores  unit  procures  and  distributes  all 
supplies  for  the  Office  of  the  Secretary  and  for  the  addressing, 
duplicating,  and  mailing  section  and  the  illustrations  section  within 
the  Office  of  Information,  serves  as  a  general  supply  ‘office  for  the 
Bureau  of  Entomology,  the  Grain  Futures  Administration,  the 
Bureau  of  Dairy  Industry.  Bureau  of  Agricultural  Engineering,  the 
Bureau  of 'Home  Economics,  and  the  Washington  forces  of  the 
Bureau  of  Agricultural  Economics,  and  procures  definite-quantity 
supplies  for  the  remainder  of  the  bureaus.  It  also  serves  the  insular 
experiment  stations  by  purchasing  all  of  their  supplies  made  in  the 
continental  Fnited  States.  It  maintains  all  property  records  of  the 
Office  of  the  Secretary,  the  Grain  Futures  Administration,  and  the 
insular  experiment  stations. 

Central  supply  service. — It  will  be  seen  that  despite  the  fact  that 
the  various  bureaus  and  offices  of  the  department  in  Washington 
have  heretofore  been  scattered  over  a  large  area,  it  has  been  found 
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possible  and  economical  during  recent  years  to  effect  a  considerable 
concentration  of  our  service  of  supply  in  tbe  central  stores  unit  of 
the  division  of  purchase,  sales,  and  trallic. 

With  the  bringing  together  of  the  Washington  offices  of  the 
department  virtually  into  one  building,  now  contemplated  by  the 
building  program,  the  maintenance  of  numerous  individual  bureau 
and  office  storerooms  for  common  supplies  will  not  be  necessary  or 
justifiable,  and  it  is  planned,  therefore,  to  provide  a  complete  central 
supply  and  shipping  and  receiving  service  to  meet  all  of  the  needs  of 
the  department,  provided  suitable  legislative  and  fiscal  authorization 
can  be  obtained  to  make  such  operation  possible  on  a  basis  of  assured 
efficient  service.  The  Comptroller  General  has  held  that  the  present 
legislative  authorization  of  the  department  is  not  sufficient,  in  his 
opinion,  for  continuing,  on  the  present  basis  of  operation,  the  main¬ 
tenance  of  a  general  storeroom  for  resale  of  supplies  to  the  bureaus, 
but  the  department  has  been  allowed  until  dune  :H),  11KJ2,  to  secure 
an  authorization  which  will  be  deemed  adequate  by  the  Comptroller. 
It  is  planned  to  seek  such  authorization  from  Congress,  and  in  view 
of  the  obvious  advantages  of  this  centralized  handling  of  the  supply 
service,  it  is  hoped  that  it  will  be  granted. 

Department  store. — The  division  sold  $4t),(*:i7.t'»4  worth  of  per¬ 
ishable  products  resulting  from  the  department's  experimental  work 
in  and  near  Washington.  These  sales  were  made  in  the  department 
store. 

Representing  depart mint  on  coordinating  boards. — The  chief  of 
the  division  represents  the  department  on  the  Federal  Purchasing 
Board,  the  Federal  Specifications  Board,  and  the  Federal  Standard 
Stock  Catalogue  Board.  The  traffic  manager  represents  the  depart¬ 
ment  on  the  Federal  Traffic  Board.  These  interdepartmental  boards 
were  particularly  active  this  year  performing  work  which  does  not  oc¬ 
cur  every  year.  The  Federal  Specification  Board  is  now  revising  the 
existing  Federal  specifications,  numbering  more  than  700.  The  pur¬ 
chasing  board  is  conducting  many  commodity  studies.  The  cata¬ 
logue  board  is  preparing  a  general  catalogue  of  all  items  of  prop¬ 
erty  in  use  in  the  Federal  service.  Many  of  the  department's  repre¬ 
sentatives  on  the  technical  subcommittees  of  the  specifications  and 
purchasing  boards  have  rendered  valuable  assistance  in  this  work. 

DIVISION  OK  UPKKATION 

The  division  of  .operation  was  organized  February  0,  11KU,  by 
combining  and  realigning  several  of  the  units  formerly  included  in 
the  chief  clerk's  office.  The  new  division  comprises  the  mechanical 
shops,  central  labor  and  char  forces,  the  department's  telephone  and 
telegraph  section,  the  watch  force,  the  Secretary’s  file  room  and  the 
department  post  office.  The  chief  'of  the  division  also  supervises 
budgets  and  expenditures  and  the  personnel  activities  of  the  Office 
of  the  Secretary. 

During  the  year  this  division  has  inaugurated  three  special  projects, 
reroofing  of  the  east  and  west  wings  of  the  Agricultural  Building, 
remodeling  of  the  elevator  equipment  in  those  wings,  and  conversion 
of  the  electric  current  of  those  wings  from  direct  to  alternating  cur¬ 
rent  uniform  with  the  current  in  the  new  administration  unit.  The 
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elevator-remodeling  program  includes  a  plan  to  speed  up  the  passen¬ 
ger  cars  and  to  install  safety  devices  and  new  inclosure  *on.?l 
Although  the  electric-current  change  over  has  been  started,  it  win 
not  be  completed  for  several  months.  , 

Greater  telegraph  and  telephone  service.— The s  volume  of  telegraph 
and  telephone  traffic  continued  its  rapid  rate  of  increase  dunng  i  ’ 
year.  The  telegraph  and  telephone  section  installed  202  new  tele¬ 
phone  stations  during  the  year,  increasing  the  total  num  >er  ro 
1,510  to  1.712.  or  13.3  per  cent.  Telephone  operators  handled 
59G  calls  during  the  year,  according  to  an  estimate  based  on  ra  _ 
tests  at  various  times  during  the  year.  4  his  was  about  13—  p 
greater  traffic  than  in  1930.  Of  this  number,  1,484,145  were  bianch- 

to-branch  calls.  .  ,  ,.  ,  „ 

To  meet  this  increase  of  telephone  business  the  section  has  added  a 

new  operator,  installed  numerous  direct  lines  to  other  cpa  > 

compiled  and  distributed  a  56-page  telephone  directory,  and  substi¬ 
tuted  the  call-by-number  system  for  the  previous  plan  of  ca  g  y 
name.  The  favorable  response  of  the  department  personnel  has 
paved  the  way  for  the  change  from  manual  to  automatic  opeiatu  , 
which  will  take  place  probably  within  the  ensuing  year* 

The  telegraph  and  telephone  section  also  handled  61,03o JJ* 
and  outgoing  telegrams,  an  increase  of  19  per  cent  over  P  ^ 
year.  These  telegrams  averaged  about  33  words  each.  The  staff 
actually  checked  and  audited  122,821  messages  including  many  tele 
grams  passing  through  branch  stations,  at  a  total  cost  o  * 

A  tendency  of  various  officers  of  the  department  to  most  of  thett 
messages  between  3.30  and  4.30  p.  m.  causes  a  congestion  and  a  cer¬ 
tain  amount  of  delay  in  this  emergency  work,  no  matter  how  much  the 
telegraph  and  telephone  section  attempts  to  handle  them  promptly. 

It  m  impracticable  for  the  department  .to  employ  euffic.ent  personnel 

to  provide  for  this  limited  peak  period  and  the  earlier  films  of 
mpccncres  is  necessary  for  effective  service.  ..  .  . 

Improved  mail  service.- Upon  the  organization  of  the >  dtvinon 
of  operation,  the  department  post  office  was  placed  under  the  direc- 
donof  the  officer  in  charge  of  the  Secretary’s  tile  room.  T  his  change 
has  materially  improved  the  efficiency  of  the  mail  service. 

Char  and  watch  duties  complicated.— The  cleaning  force  has  kep 
its  work  up  to  standard  in  the  administration  building,  where  cot - 
id  dors  were  crowded  with  temporary  drought-relief  workers  only 
bv  introducing  improved  methods  and  working  mm  .  • 

Durin'f  the  year  manv  personnel  units  have  moved  to  new 
and  the  labor  force  has  assisted  in  its  customary  way  with  this 

^Diiring  the  year  the  department  has  occupied  several  additional 
building  in  widely  scattered  locations,  thereby  increasing  the  duties 
if  the  watch  force  in  guarding  buildings  By  doubling  assignments 
the  watch  force  has  been  able  to  guard  the  extra  buildings.  The 
division  of  operation  has  made  a  tentative  provision  for  incieasing 
the  amount  of  compensatory  time  allowed  members  of  the  watdi  force 
for  Sunday  service,  thereby  establishing  the  workers  more  nearly 
on  a  basis  comparable  with  that  of  other  departments. 
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Mechanical  shops. — The  mechanical  shops  were  organized  for  the 
purpose  of  assisting  the  department’s  scientists  in  the  construction 
of  laboratory  apparatus,  maintaining  the  buildings  in  condition 
suitable  for  the  best  work,  and  providing  certain  other  services.  As 
one  of  their  chief  functions,  the  shops  construct  intricate  scientific 
devices,  many  of  which  could  be  obtained  only  with  difficulty  and 
at  great  expense  in  commercial  fields. 

Among  the  most  interesting  pieces  of  apparatus  constructed  in 
the  shops  are  two  propagating  boxes,  one  designed  to  be  dismantled 
for  convenience  in  shipping,  and  both  employing  a  circulating-water 
temperature-control  system  built  into  the  walls.  The  shops  also  de¬ 
signed  and  built  some  metal  plant-growing  chambers  in  which  light, 
atmospheric  pressure,  humidity,  temperature,  and  carbon-dioxide  are 
under  control.  As  another  outstanding  example  of  the  skilled  work 
required  of  the  mechanical  shops  each  year,  the  stall'  constructed  a 
10-compartment  cabinet  with  independent  thermostatic  control  over 
each  separate  compartment  and  the  automatic  stirring  of  the  contents 
of  8  compartments  during  2  minutes  out  of  every  10  minutes.  The 
stirring  occurs  progressively  from  compartment  2  to  compartment  9. 

As  one  of  its  regular  activities,  the  shops  completely  outfitted 
eight  new  laboratories  and  made  alterations  in  several  others.  They 
operated  refrigeration  plants  for  the  bureaus  in  accordance  with  the 
exacting  requirements  of  experimentation.  In  one  instance,  they 
maintained  several  thousand  cans  of  vegetables  in  refrigeration  at 
the  correct  temperature  continuously  for  nine  months,  with  never 
a  deviation. 

In  addition  to  these  services,  the  staff  of  workmen  skilled  in  vari¬ 
ous  trades  also  engages  in  a  variety  of  activities,  such  as  painting, 
plumbing,  electrical  work,  repairing  motor  cars  and  trucks,  operat¬ 
ing  a  motor-transportation  service,  repairing  typewriters,  making 
awnings  and  rubber  stamps,  and  maintaining  and  operating  the 
department’s  elevators. 

The  total  work  performed  by  the  mechanical  shops  during  the 
year  represented  the  gross  expenditure  of  $307,303.  This  compares 
with  the  previous  year’s  expenditures  of  $339,982,  or  an  increase  of 
8.1  per  cent.  Of  these  amounts,  $227,487  and  $210,409,  respectively, 
represent  reimbursable  work  performed  for  the  bureaus  and  offices 
during  the  1931  and  1930  fiscal  years,  or  an  increase  of  8.1  per  cent 
in  1931.  The  reimbursable  work  involved  13,801  shop  requests,  an 
increase  of  17  per  cent  over  the  previous  year. 

Real  estate  and  housing.— The  Department  of  Agriculture  occupies 
58  buildings  within  the  District  of  Columbia.  The  Federal  Govern¬ 
ment  owns  40  of  these  and  the  department  rents  the  remaining  18 
privately  owned  buildings.  During  the  year  the  department  paid 
$133,945  for  rental,  while  another  governmental  agency  paid  for  the 
rental  of  the  building  occupied  by  the  Plant  Quarantine  and  Con¬ 
trol  Administration.  The  individual  rentals  range  from  $35,000  a 
year  for  an  8-story  building  on  F  Street  NW.  to  $330  a  year  for  one 
office  room  on  the  same  street. 

A  statement  of  the  space  occupied  by  various  units  of  the  Depart¬ 
ment  of  Agriculture  in  the  United  States  and  its  possessions  and 
the  annual  expenditure  for  rented  space  is  shown  in  Table  3. 
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United  States  Department  of  Agriculture, 

Office  of  Personnel  and  Business  Administration, 

Washington,  D.  C.,  September  6,  1982. 
Sir:  I  submit  herewith  a  report  of  the  work  of  the  Office  of  Person- 
nel  and  Business  Administration  for  the  fiscal  year  ended  June  30, 
1932. 

Respectfully, 

W.  W.  Stockberger,  Director. 

Hon.  Arthur  M.  Hyde, 

Secretary  of  Agriculture. 


INTRODUCTION 


From  the  standpoint  of  administration,  the  fiscal  year  1932,  was  marked  by 
measures  of  economy  in  order  to  bring  the  expenditure  program  of  the  department 
into  conformity  with  the  general  financial  situation  of  the  Government.  At  the 
beginning  of  the  fiscal  year  the .  chiefs  of  the  several  bureaus  and  offices  were 
requested  to  curtail  expenses  in  every  possible  manner  in  order  to  lighten  the 
burden  upon  the  Treasury  and  reduce  the  size  of  the  deficit.  By  administrative 
economies  of  all  types,  reduction  in  salary  expenditures  through  the  nonfilling 
of  vacancies,  the  elimination  of  increases  in  compensation,  reduction  of  expendi¬ 
tures  for  travel,  both  as  to  the  amount  performed  and  the  rate  of  travel  ex¬ 
penses  paid,  purchase  of  supplies  and  equipment,  and  by  curtailment  and  post¬ 
ponement  of  activities  where  possible,  a  considerable  reduction  in  anticipated 
expenditures  was  effected,  and  the  following  amounts,  approximately,  were  not 
used  and  will  be  returned  to  the  Treasury  as  outright  savings  from  the  appropria¬ 
tions  for  the  ordinary  activities  of  the  department: 


Bureau  of  Agricultural  Economics .  $648. 820 

Bureau  of  Agricultural  Engineering -  43. 000 

Bureau  of  Animal  Industry . .  926,840 

Bureau  of  Biological  Survey. . . .  80, 380 

Bureau  of  Chemistry  and  Soils . .  194,300 

Collection  of  seed  loans... . -  13, 760 

Bureau  of  Dairy  Industry. .  63, 800 

Bureau  of  Entomology.. . . .  375,060 

Office  of  Experiment  Stations . . .  29, 130 

Extension  Service . . ---  98,450 

Food  and  Drug  Administration — .  105,370 

Forest  Service . . — . -  680, 110 


Grain  Futures  Administration .  $27, 540 

Bureau  of  Home  Economics.. .  10, 250 

Office  of  Information . . . .  16,  750 

Library . .  500 

Bureau  of  Plant  Industry . . .  344, 850 

Plant  Quarantine  and  Control  Adminis¬ 
tration _ _ _  409,370 

Bureau  of  Public  Roads .  163, 460 

Office  of  Secretary . . . .  86, 690 

Weather  Bureau . . .  356,  770 


Total .  4, 665,  200 


In  addition  to  the  foregoing  savings'  from  the  appropriations  for  ordinary 
activities,  unexpended  balances  amounting  to  approximately  $7,902,000  accrued 
on  special  appropriations  for  loans,  roads,  etc.,  which  also  will  be  returned  to  the 
Treasury. 

The  savings  of  $4,665,200  effected  on  the  appropriations  for  ordinary  ac¬ 
tivities  were  in  almost  every  case  reflected  in  decreased  appropriations  for  the 
fiscal  year  1933,  and  while  their  accomplishment  necessitated  consideiable  re¬ 
arrangement  of  expenditure  plans  throughout  the  department  and  created  a 
difficult  situation  during  1932,  at  the  same  time  the  department  was  able  to  meet 
the  situation  arising  in  the  fiscal  year  1933  when  reductions  approximating 
$10,000,000  were  made  in  these  appropriations  with  less  disturbance  to  the  work 
than  otherwise  would  have  been  the  case. 

In  addition  to  the  administrative  action  taken  in  the  department  to  curtail 
expenditures,  Congress  devoted  considerable  attention  to  legislation  dealing  with 
the  same  subject.  As  an  outgrowth  of  both  the  executive  and  legislative  acts, 
therefore,  numerous  problems  of  business  and  personnel  administration  arose,  and 
the  retrenchment  plans  and  policies  thus  determined  upon  placed  greatly  added 
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duties  on  all  offices  in  the  department,  both  in  the  central  administration  and  the 
several  bureaus  and  offices.  The  reduction  in  appropriations  and  the  passage  of 
the  economy  act  (Public,  No.  212,  72d  Cong.),  approved  June  30,  1932,  enacted 
to  accomplish  savings  in  the  conduct  of  the  entire  Government,  placed  further 
restrictions  on  departmental  operation  which  will  have  a  decided  effect  throughout 
the  fiscal  year  1933. 

For  the  purpose  of  clarity,  the  work  of  the  Office  of  Personnel  and  Business 
Administration  is  developed  according  to  individual  divisions,  as  follows: 

BRANCH  OF  PERSONNEL 

DIVISION  OF  APPOINTMENTS 

The  division  of  appointments  continued  to  function  along  the  same  lines  as  in¬ 
dicated  in  last  year’s  report.  In  view  of  the  conservative  policy  adopted  by  the 
department  in  making  appointments  and  filling  vacancies  since  the  last  report, 
the  records  of  this  office  reflect  interesting  information  which  may  best  be  ob¬ 
served  through  the  comparison  shown  in  Table  1. 


Table  1. — Personnel  activities  of  the  Department  of  Agriculture,  1931  and  1932 


Year  ended  June  30 

Employees  on  rolls  of  depart¬ 
ment 

Field 

stations 

Employ¬ 
ees  ap¬ 
pointed 

Separa¬ 
tions 
from  the 
depart¬ 
ment 

Depart¬ 

mental 

service 

Field 

service 

Total 

1031... . . . 

5,639 

5,664 

22,524 

21,764 

28,163 

27,3.50 

1,451 

1,451 

10,258 

6,612 

7,836 

7.425 

1932 _ _ _ 

The  department  personnel  experienced  a  turnover  of  5.98  per  cent  during  the 
year  as  compared  with  7.95  per  cent  during  1931,  9.79  per  cent  during  1Q30,  and 
8.62  per  cent  during  1929. 

During  the  year,  301  formal  applications  for  positions  were  received  and  cir¬ 
culated  throughout  the  department. 

RECORD  OF  LEAVE 

Comparison  of  the  average  number  of  days  leave  taken  by  the  employees  of 
the  department  during  the  calendar  years  1924  to  1931,  both  inclusive,  is  shown 
in  Table  2. 


Table  2. — Average  number  of  dags  leave  .taken  by  employees  of  the  Deportment  of 

Agriculture,  1924-1931 


DEPARTMENTAL 

EMPLOYEES 

Leave 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

_ 

1931  ' 

h  years 
averse 

Annual  . - 

sick  ..  —  • 

27.0 

7.6 

27.3 

7.3 

27.2 

7.9 

27.0 

7.  5  ' 

27.  0 

i .  < 

27.0 

27.0 

6.9 

27  4 

27.  1 
7.  5 

Total ... 

31.6 

34.6 

35.  1 

34.5 

34.7  | 

34.  7 

33.9 

31  6 

34  6 

FIELD  EMPLOYEE 

s 

12.1 

12.  3 

12.2 

12.0 

12.0 

12.3 
3.  1 

12.3 

12  6 

12.  2 

Sick  . .  . 

3.0 

3.0 

3.2 

3.0 

3.  3  | 

Tnfal  . . 

15.  1 

1  15.3 

15.4 

15.0 

15.3 

15.4 

15.1 

r.  t 

15.2 

- jr— 

— 

— 

Fmnlovees  in  the  field  service,  until  June  30,  1932,  were  limited  to  15  days 
annual  and  15  days  sick  leave.  By  act  of  Congress  (Public  No.  212,  <2d  Cong.) 
the  privilege  of  receiving  annual  leave  with  pay  was  suspended  during  the  fiscal 
year  ending  June  30,  1933. 


T" 
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It  is  interesting  to  note  that  26  per  cent  of  the  employees  in  Washington  and 
64  per  cent  of  the  employees  in  the  field  took  no  sick  leave  in  1931,  and  onl}'  4.1 
per  cent  of  the  \\  ashington  personnel  and  4.1  per  cent  of  the  field  used  the  entire 
allowance  of  annual  and  sick  leave  which  could  have  been  granted.  These  aver- 
&gcs  are  consistent  with  those  of  the  past  eight  years. 

WORK  INCIDENT  TO  APPOINTMENTS,  TRANSFER,  AND  PROMOTION 

Personnel  changes  in  the  department  during  the  year,  as  compared  with  those 
of  1931,  are  given  in  Table  3. 


Table  3. — Personnel  changes  in  the  Department  of  Agriculture,  1931  and  1932 


- 

1931 

1932 

Certificates  from  registers  _  _ 

1,420 

385 

702 

Reinstatement  certificates . . . . __  .  _ 

212 

Certificates  for  change  in  status _ _ _ _  .  . 

619 

194 

Transfer  certificates _ _  _  _  . 

289 

165 

Authorities  for  temporary  appointments  .  . . 

762 

462 

Authorities  for  extensions  of  temporary  appointments  _ . 

432 

443 

Authorities  for  extensions  of  suspensions _ _ _ 

11 

6 

Civil  Service  examinations  requested _ _ _ _ _ 

132 

26 

RETIREMENT  RECORDS 

The  division  of  appointments  has  continued  work  on  the  final  completion  and 
installation  of  a  new  system  of  retirement  records,  which  was  begun  in  the  fiscal 
year  1931,  under  which  Civil  Service  Form  2806  was  substituted  for  the  old 
master  retirement  card.  All  applications  for  retirement,  except  disability,  are 
now  submitted  to  the  Civil  Service  Commission  with  complete  fiscal  and  per- 
■  in  Form  2806  Figur  e  shoeing  retirements  in  1931  and  1932  are 
given  in  Table  4. 

Table  4. — X umber  of  employees  retired,  1931  anil  1932 


Annuity  retirements  in  class—  f  Disability  retirements  in  class—  [ 


Year  ended  June  30 

Profes¬ 

sional 

Suhpro- 

fes- 

sional 

Clerical, 
admin¬ 
istra¬ 
tive, and 
fiscal 

Cus¬ 

todial 

Profes¬ 

sional 

Subpro¬ 

fes¬ 

sional 

Clerical, 
admin¬ 
istra¬ 
tive,  and 
fiscal 

Cus¬ 

todial 

dis¬ 

posed 

of 

*  36 

22 

88 

41 

20 

13 

27 

9 

8 

17 

17 

20 

8 

3 

10 

307 

37* 

The  averages  of  the  annuities  in  the 

Professional  and  scientific . . 

Subprofessional . 

(  lerictil.  administrative,  and  fiscal - 

Custodial  . —  ■ . 


various  groups  are  as  follows: 

1931  1932 

...  $1,006. 77  $1,100.77 
926.61  972.67 

.  .  91)7.  S.H  9S1.  SS 

7 19  12  69*.  5 7 


Of  157  employees  on  continuance  at  the  close  of  the  fiscal  year  only  3  were 
recommended  for  further  continuance,  the  remaining  154  employees  being  sepa¬ 
rated  from  the  service  effective  .June  30,  1932,  under  the  terms  of  the  economy 
act.  The  number  of  employees  who  had  been  given  continuances  in  1931  and 
1932  is  shown  in  Table  5. 


Table  5. — Number  of  employees  who  received  continuances  after  reaching  retirement 

age,  1931  and  1932 


• 

Extensions 

A  ear  ended  June  39 

j  First 

Second 

Third 

Fourth 

Fifth 

Sixth 

1931 . . 

29 

3 

1 

2 

1 

1932 . 

. !  60 

35 

1 

0 

0 

0 
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.The  proportionate  number  of  employees  reaching  retirement  age  apparently 
will  continue  at  about  the  same  rates  during  the  fiscal  year  11*33,  but  under  the 
terms  of  the  economy  act  it  appears  that  almost  all  these  employees  will  be 
recommended  for  retirement  and  very  few  for  continuance. 

DIVISION  OF  ORGANIZATION  AND  CLASSIFICATION 

1  lie  division  of  organization  and  classification  continued  with  no  change  in 
its  staff  since  the  last  report.  A  number  of  important  investigations  were  con¬ 
cluded  by  this  division,  which  resulted  in  the  reorganization  of  bureau  work  and 
a  saving  in  money  to  the  department.  With  a  departmental  economy  program 
in  effect  this  office  has  been  particularly  useful  in  assembling  information  con¬ 
cerning  organizational  and  classification  matters.  Since  the  last  report  was  issued 
the  nuinber  of  positions  allocated  has  been  substantially  reduced,  as  will  be  noted 
in  Table  6. 


Table  G. — Appointments  and  changes  in  status  of  employees  of  the  Department  of 

Agriculture,  1931  and  1933 


Year  ended  June  30 

Appoint¬ 
ments  to 
new 

positions 

Ghanens  '  Gauges 
in  duty5  '  Appeals 

.  uulJ  vacancies' 

Total 

1931 _ 

‘  l 

430  |  979  :  110 

320  723  '  23 

2.  004 
1,25a 

1932 . 

During  the  year  this  office  drafteci  and  had  photographed  161  charts  covering 
the  various  bureau  activities  of  the  department.  This  number  does  not  include 
miscellaneous  charts  prepared  from  time  to  time  to  accompany  special  reports. 

The  scope  of  activities  of  this  division  continues  similar  to  that  outlined  in  last 
year’s  report,  with  the  exception  that  a  new  house  organ,  the  Administrative 
Bulletin,  has  been  edited  by  this  office.  The  Bulletin  is  a  departmental  publica¬ 
tion  reflecting  constructive  information  for  the  use  of  administrative  officers  in 
Washington  and  in  the  field  service. 

BRANCH  OF  BUSINESS  AND  FISCAL  OPERATIONS 

THE  DEPARTMENT  BUDGET 

Total  appropriations  made  for  the  Department  of  Agriculture  for  all  purposes, 
for  the  fiscal  year  1932,  amounted  to  $301,552,230.  Appropriations  thus  far  made 
for  the  fiscal  year  1933  amount  to  $185,883,236.  The  total  for  1933  is  exclusive  of 
$132,000,000  provided  by  the  emergency  relief  and  construction  act  of  1932  for 
advances  to  the  States  for  Federal-aid  and  for  other  road  construction  during  the 
fiscal  year  1933.  The  distribution  of  the  appropriations  for  1932  and  1933  is 
shown  in  Table  7.  It  will  be  noted  that  funds  appropriated  for  highway  con¬ 
struction  are  well  in  excess  of  50  per  cent  of  the  total  appropriations  for  each  year.  ' 

Table  7. — Distribution  of  Department  of  Agriculture  appropriations  for  fiscal 

years  1932  and  1933 

(1932,  final  figures;  1933,  as  of  July  1,  1932] 


Fiscal  year 


Activity 


t 


General  activities: 

Office  of  the  Secretary . . . . 

Office  of  Information _ _ _ ’. . 

Library . — 1 . . .  . 

Office  of  Experiment  Stations  (exclusive  of  payments  to  States)  . 

Extension  Service  (exclusive  of  payments  to  States) . 

Weather  Bureau . - . . 

Bureau  of  Animjl  Industry . . . 

Bureau  of  Dairy  Industry . 

Bureau  of  Plant  Industry . . . 


1932 

1933. 

$1,  322.  1 15 

$1,200,  .547 

1,  420,  901 

1,335,800 

110,020 

100,  100 

399. 410 

294,  2. *4 

1, 7i«,  :.<u) 

1,688,  170 

4,  497.  720 

4,  164.038 

10,  085, 195 

15,324,947 

7%,  900 

717,  448 

5,  839,  238 

4, 930,  874 
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Table  7—  Distribution  of  Deportment  of  Agriculture  appropriations  for  fiscal 

years  1932  and  1933 — Continued 


Activity 

Fiscal  year 

1932 

1933 

General  activities— Continued. 

Forest  Service  (exclusive  of  forest  roads,  payments  to  States,  and  forest- 
fire  deficiency) . 

1  $16.  m  120 
2. 177,  201 

2,  863,  740 

2,  229,  170 
170,040 
.r83,  H40 

7,241.  136 

2 16, 7i  »<* 

3,  747,  030 
221,480 

1,810,228 

i  $12, 556,  399 
2,  tr>5, 0*0 
2,  471,700 
1,  756, 177 

Bureau  of  Chemistrv  and  Soils.. . 

Bureau  of  Entomology _  _ 

Bureau  of  Biological  Survey . 

Bureau  of  Public  Roads  (exclusive  of  Federal-aid  highways) 

Bureau  of  Agricultural  Engineering . 

Bureau  of  Agricultural  Economics . 

518,690 
6,649,841 
233,  365 
2, 490,  125 
218, 838 
1,716,  167 

Bureau  of  Home  Economics . 

Bureau  of  Plant  Quarantine . . . 

Grain  Futures  Administration . . . 

Food  and  Drug  Administration . . . 

Total _ _ _ _ _ _ _ _ _ _ _ 

Payments  to  States  (exclusive  of  road  funds): 

State  agricultural  experiment  stations,  for  research  under  Hatch,  Adams, 

and  Purnell  Acts  (Office  of  Experiment  Stations) .  . 

State  colleges  of  agriculture,  for  extension  work,  under  Smith-Lever,  and 
supplemental  acts  (Extension  Service)  _ _ •_  . 

70,  527, 294 

60,  404,  600 

4, 357, 000 

g,  072,  936 
1,775,000 
95, 0C0 
1,  640,  000 

4,  374,  000 

8, 728, 096 
1,611,. 580 
79,  960 
1, 280.  000 

Cooperative  fire  protection  (Forest  Service).  _ _ _ 

Cooperative  distribution  of  forest  planting  stock  (Forest  Service) . 

Payments  to  States  from  national-forest  receipts  (Forest  Service) . . 

Total . . . . . . 

Road  funds: 

16,  539, 936 

16,073,636 

175, 000, 000 
12,  500,  000 
600,000 

100,  000,  000 
8, 905,  000 
500.  000 

Total _ _ _ _ _ 

188,  100,000 

109, 405,  000 

Emergency  reliefloans: 

Loans  to  farmers  in  storm  and  drought-stricken  areas.  Southeastern  States.. 
Agricultural  credit  and  rehabilitation  emergency'  relief  loans  (carried  in 
Interior  Department  appropriation  act,  1932) . . . 

2,000,000 

20,  000,  000 
125, 000 

(>) 

(s) 

Total  . - . - . 

22,125,000 

Special  items: 

4, 260,  000 
2,  145 

301,  554, 375 

*  185, 883,  230 

i  Includes  $1,700,000  for  cooperative  work. 

!  $10,000,000  of  1932  appropriation  provided  by  Public  Resolution  11  of  Mar.  3,  1932,  reappropriated  and 
made  immediately,  available  for  aid  in  establishing  agricultural-credit  corporations. 

s  $.'.00, (XX)  of  unexpended  balance  of  appropriation  provided  under  Public  Resolution  114,  approved  Jan. 
15,  1931,  continued  available  until  June  30,  1933. 

t  Exclusive  of  $1,000,000  carried  in  the  agriculture  act  for  1933  for  the  Century  of  Progress  Exposition,  to 
be  administered  by  the  Chicago  World's  Fair  Centennial  Commission. 


APPROPRIATIONS  for  road  construction  under  the  emergency  relief  and 

CONSTRUCTION  ACT  OF  1932 

In  addition  to  the  appropriations  listed  in  Table  7,  the  emergency  relief  and 
construction  act  of  1932  (Public  No.  302,  72d  Cong.),  approved  July  21,  1932, 
provided  $132,000,000  for  emergency  road  construction  during  the  fiscal  year 
1933  under  the  supervision  of  the  Department  of  Agriculture,  as  follows: 

Federal-aid  highways  (advances  to  States) - $120,  000,  000 

National -forest  highways _ _ _ _  5,  000,  000 

National-forest  protection  and  administration  roads,  trails,  and 

other  improvements _  5,  000,  000 

Public-land  highways - - - -  2,  000,  000 


Total 


132,  000,  000 
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V 

DIVISION  OF  ACCOUNTS  AND  DISBURSEMENTS 

During  the  year  this  division  disbursed  $263,335,639.29,  which  required  the 

examination  and  payment  of  393,480  vouchers  and  pay  rolls  and  the  issue  of 
658,338  checks  drawn  on  the  Treasurer  of  the  United  States.  As  compared 
with  the  preceding  fiscal  year,  this  indicates  an  increase  of  $19,554,597.33  in  the 
amount  disbursed,  but  a  decrease  of  69,852  vouchers  and  pay  rolls  examined  and 
paid,  and  a  decrease  of  79,693  checks  issued.  The  figures  reported  for  1931 
included  disbursements  of  $9,799,650.96  for  emergency-relief  loans  made  to 
farmers  in  flood  and  drought-stricken  areas  administered  by  the  Washington 
regional  seed  loan  office,  involving  the  payment  of  88,983  vouchers  and  the  issue 
of  89,826  checks,  whereas  during  1932  the  number  and  amount  of  such  payments 
were  negligible.  Eliminating,  for  purposes  of  comparison,  these  emergency-relief 
loan  transactions  from  the  1931  totals,  the  disbursements  were  $29,354,248.29 
greater  in  1932  than  in  the  previous  year,  the  number  of  vouchers  and  pay  rolls 
increased  by  19,131,  and  the  number  of  checks  issued  increased  by  10,133. 

The  large  increase  in  disbursements  was  due  almost  entirely  to  the  augmented 
appropriations  available  during  1931  for  advances  to  States  for  Federal-aid 
highway  construction. 

A  comparison  of  the  number  of  vouchers  paid  and  checks  drawn  with  the  num¬ 
ber  in  other  years  is  shown  in  Table  8. 


Table  8. — Number  of  vouchers  paid  and  checks  drawn ,  fiscal  years  1027-1032 


Fiscal  year 

Vouchers 

paid 

Checks 

drawn 

Fiscal  year 

Vouchers 

paid 

Checks 

drawn 

1927.. . . 

254, 714 
‘  267,  143 
292, 947 

410,521 
'  441,025 
473, 384 

1930 

333, 059 
i  374. 349 
393,  4s0 

546, 145 
1  648,  205 
658, 338 

1928 _ 

1031... 

1929 _ _ _ 

1032  .. 

1  Exclusive  of  215,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  the  campaign 
for  control  of  the  European  corn  borer.  _ 

1  Exclusive  of  89,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  emergency 
drought  relief  and  rehabilitation  loans  to  farmers. 

The  disbursing  clerk  received  from  the  various  bureaus  of  the  department  and 
deposited  in  the  Treasury  to  the  credit  of  the  proper  appropriations  or  the  required 
general  fund  revenue  titles  collections  of  public  moneys  totaling  $18,036,454.41. 
These  collections  consisted  of  $16,179,634.72  in  repayments  to  the  proper  appro¬ 
priations  of  emergency-relief  loans  previously  made  to  farmers  in  flood,  storm, 
and  drought-stricken  areas,  $359,289.60  in  repayments  to  other  appropriations 
and  funds,  and  $1,497,530.09  in  miscellaneous  revenues  accruing  from  sales  of 
Government  property,  services  rendered  the  public,  fees  for  the  official  inspection, 
grading,  or  classification  of  commodities,  interest  on  emergency -relief  loans,  and 
from  other  sources. 

These  collections  involved  the  receipt,  handling,  verification,  and  posting  of 
9,781  schedules  of  collections  (including  2,975  from  the  Washington  regional  seed 
loan  office),  comprising  a 'very  much  greater  number  of  individual  remittances 
in  the  form  of  checks,  drafts,  money  orders,  and  currency,  transmitted  to  this 
office  by  the  various  bureaus*  of  the  department.  In  addition,  3., 136  schedules 
of  collections  were  received  from  the  regional  seed-loan  offices  at  Memphis,  Tenn., 
St.  Louis,  Mo.,  and  Grand  Forks,  N.  Dak.,  covering  remittances  deposited  in 
the  Federal  reserve  banks  or  .branches  at  Memphis,  St.  Louis,  and  Minneapolis, 
to  the  credit  of  the  disbursing  clerk’s  account  with  the  Treasurer  of  the  United 
States.  These  also  had  to  be  verified,  receipted,  and  posted,  bringing  the  total 
to  12,917.  A  total  of  1,571  certificates  of  deposit  were  prepared  and  transmitted 
to  the  Treasurer  of  the  United  States  and  accounted  for  in  the  manner  prescribed 
by  the  General  Accounting  Office. 

OFFICE  OF  ACCOUNTS  (OFFICE  OF  THE  SECRETARY) 

The  office  of  accounts  is  responsible  for  the  administrative  audit  and  accounting 
for  funds  appropriated  or  otherwise  contributed  in  connection  with  the  broad 
activities  of  the  Office  of  the  Secretary,  the  Extension  Service,  the  Office  of 
Information,  Grain  Futures  Administration,  and  the  Office  of  Experiment  Sta¬ 
tions,  the  Jast  named  including  the  insular  agricultural  experiment  stations  and 
disbursing  agents  attached  thereto.  The  work  necessarily  includes  continuous 
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anddinvolvo^^«U  h  ’  ac<5°untin/  niethods,  and  recording  and  reporting  forms, 

“  moTh°«5r.Si ss.“ as: of  "'ith  * vio"'  *>  «- 

The  routine  activities  of  this  office  are  sliown  in  Tallies  9,  10,  and  11. 

Table  9. — Audit  work ■  accomplished,  1.931  and  1932 


Fiscal  year 

Claims 

audited 

Purchase 

orders 

prenud- 

ited 

Contracts 

audited 

I  toms 
involved 

1931 _ 

6.  869 

266 

168,  745 

1932 _ 

— 

_ 

*  167,  481 

1  Pre.li]  lit  before  roleaso  of  .‘>.503  commitments  involved  an  aggregate  of  $658,794.94. 


Table  10. — Record  of  pap-roll  and  miscellaneous  items,  1931  and  1932 


Fiscal  year 

Pay  rolls 
prepared 

Pay-roll 

items 

Loiters 

of  author-  *  "  li:  'Von 
nation  !  c*  *"  s 
written  ;  m"‘ 

Transpor¬ 

tation 

requests 

issued 

Bills  of 

.  lading 

issued 

193!  . . 

1932 _ _ _ 

.  3. 138  1 

.  3,203 

50,  379 
51,802 

635  '  186 

507  :  b-  301 

6,  237 
5,  785 

1.91S 

1,711 

Table  11. — Funds  under  direct  and  indirect  control  of  office  of  Secretary,  1931  and 

1932 


Fiscal  year 

Aggregate 

amount 

Warranted  to 
States 

Offset  by 
States 

Supplementary 
State  funds 

193!  ... 
1932 _ 

. - . - 

| 

. |  $33.  XOO.  259. 97 

$13. 012, 936. 00 
13,  255,  717.  00 

$6.  192.  936.  00 
0.774,514.  02 

$s,813,  102.  IS 
9,  000,  000.  00 

The  clearance  of  audited  documents  through  the  bookkeeping  section  involved 
more  than  600,000  entries  and  the  preparation  of  732  regular  period  and  a  large 
number  of  special  financial  and  statistical  statements. 

A  new  model  double-head  electric  pay-roll  machine  installed  in  August,  1931, 
resulted  in  improved  quality  of  work  and  increased  the,  average  production  from 
1,400  to  3,200  impressions  per  hour.  During  the  six  months  ended  June  30  this 
machine  was  used  to  address  pay  envelopes  for  the  disbursing  clerk,  using  a  stock 
of  kraft  envelopes  which  otherwise  would  have  reverted  to  surplus  stock. 

The  making  of  the  field  pay  rolls  was  continued  by  flat-bed  bookkeeping  ma¬ 
chines  and  aggregated  2,811  rolls  containing  28,049  items,  the  charges  to  indi¬ 
vidual  salary  records  being  made  concurrently  with  preparation  of  the  pay  rolls. 

As  an  incident  to  the  general  operations  of'the  office'  the  file  section  received, 
sorted,  and  filed  alphabetically,  numerically,  or  topically  an  average  of  more  than 
500  papers  daily. 

In  addition  to  the  regular  work  the  office  has  collaborated  with  the  General 
Accounting  Office  and  State  institutions  in  studies  of  accounting  and  expenditure 
classification  and  the  construction  of  standardized  methods  and  forms. 

DIVISION  OF  PURCHASE,  SALES,  AND  TRAFFIC 

No  fundamental  changes  in  the  organization  structure  of  the  division  of  pur¬ 
chase,  sales,  and  traffic  occurred,  but  further  significant  action  was  taken  in  the 
direction  of  progressive  centralization  within  the  division  of  the  supply  activities 
of  the  department.  Specific  legislation  in  furtherance  of  the  general  plan  has 
been  secured,  surveys  of  bureau  supply  activities  and  stocks  in  the  District  of 
Columbia  have  been  made,  and  arrangements  for  assignment  to  the  division  of 
approximately  2.5,000  square  feet  of  space  in  the  new  Federal  warehouse  building 
of  the  Government  at  Eighth  and  D  Streets  SW.,  h%ve  been  practically  completed. 
An  account  of  the  operations  of  the  division  and  a  comparison  with  those  of  the 
previous  year  are  given  in  Table  12. 
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Table  12.  Purchases,  sales,  and  other  activities  of  the  division  of  purchase,  sales, 

and  traffic,  1931  and  1932 


==r—- 

1931 

1932 

Bid  section: 

Bid  transactions 

I  low  of  bids — 

First  quarter  /> 

Second  quarter 

Third  quarter 
fourth  quarter. 

21 

10 

.  20 

Bureau  purchase  in  excess  of  $500  approved 

Aggregate  amount  . 

Forest-road  contracts  examined  prior  to  approval  by  Secretary 
Aggregate  amount  .. 

.number . . 

.number. . 

150 
i  200, 000 
lf>7 

129 

103,  742.  53 
05 

ljetinite  quantity  purchases  of  auto  tires  and  tubes 

Uenmte  quantity  purchases  of  other  supplies 

100.  000 
‘22  35S 

1  94,  000 
21,708.33 
34.  S75.  45 
179,  018.  40 

3,000 

»  a  me  ot  surplus  held  property  transferred  to  other  departments  do 
vSUS l,f  s1lIrPlus  field  property  received  from  other  departments^ 
t tnstnet  of  C  olumbta  property  transferred  from  one  bureau  to 
another  m  department..  dollars 

Imtiai  value  of  worn-out  property  transferred  to  General  Supply ‘Com¬ 
mittee..  -  -  ;l.h 

»  <  15S.032.H7 
‘  51,  341. 32 

4,  750. 33 

Food  samples  destroyed 

Tratlic  section: 

Freight  routing  furnished— 

I. ess  than  carload 
•  Carload . 

.number 

number. 

7M> 

«  4,  740 

1,275 

4  4,  149 

Rates  furnished— 

Freight . 

Express 

number. 

»  0,  SIM 

4  6,443 

Passenger _ 

Parcel  post  .  .. 

...do.. 

5  1 . 2S5 

»  1.085 

Air..  _ 

Itineraries  furnished...  . 

Central  supply  section: 

Stock  issues  during  year 

Pun  base  orders  issued  to  maintain  stocks 

Purchase  orders  for  other  activities 

Money  value  involved,  all  purchase  orders 

Experimental  by-products  sold: 

For  deposit  to  miscellaneous  receipts .  ... 

For  cooperators _  . 

..do.. 

.  .dollars 
numl  er 

dollars 

4  ys 

205,017.92 

(i,  57S 
437,018.73 

34,  026.  42 

»  134 

254,201.01 
t  1.509 

1  5.  174 

ft  3, 402.  00 

29,  292.  60 

— — - - 

1  More  than  the  amount  given. 

1  Estimated. 

*  Contained  release  of  1927  corn-borer  equipment. 
'  1 1  months’  record. 

•  Approximate  figure. 


•Comparison  of  a  recent  inventory  of  stock  on  the  shelves  of  the  central  supply 
section  fixes  its  value  at  approximately  $67,000.  In  addition  to  its  activities 
as  a  general  supply  unit,  the  section  also  maintains  complete  property  records 
for  all  branches  of  the  Office  of  the  Secretary,  and  similar  but  separate  records 
for  the  crop  production  loan  office  and  its  seven  field  offices,  all  crop  production 
loan  office  items  of  property  being  distinctly  marked  to  distinguish  them  fropi 
department  property.  In  developing  its  organization  during  the  early  months 
of  1932,  the  crop  production  loan  office  made  no  internal  provision  for  a  service 
of  supply,  but  instead  committed  all  functions  of  that,  character  to  the  central 
supply  section  and  has  since  relied  on  the  section  to  effect  its  purchases  and  dis¬ 
tribution  of  supplies.  Although  this  imposed  on  the  section,  particularly  at 
the  outset,  a  great  burden  of  additional  work  in  the  negotiation  of  prices,  tin- 
placing  of  purchase  order's,  and  the  packing  and  shipping  of  huge  quantities  of 
supplies,  uniformly  efficient  service  has  been  rendered  without  additional  cost 
other  than  that  involved  in  the  employment  of  three  assistants  in  subordinate 
temporary  positions. 

►  The  chief  of  division  was  designated  as  this  department’s  representative  on 
the  General  Supply  Committee.  Otherwise  assignments  of  division  personnel 
to  represent  the  department  on  various  coordinating  boards,  as  noted  in  the  last 
Annual  report,  have  continued  unchanged.  While  all  the  interdepartmental 
boards  operating  under  the  Chief  Coordinator  have  been  active,  this  has  been 
particularly  true  of  the  Federal  Purchasing  Board.  Its  members  have  been 
called  on  to  head  committee  groups  to  negotiate  consolidated  purchases  of  com¬ 
monly  used  supplies  and  equipment  and  thus  secure  the  benefits  of  the  greater 
•discounts  applicable  to  larger  quantities.  Under  this  procedure,  the  Depart- 
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DIVISION  OF  OPERATION 

N  ew  roofs  were  installed  on  the  east  and  west  wings  of  the  main  building,  and 
four  new  passenger  elevators  and  two  new  service  elevators  were  installed  in 
iesr  same  w  ings.  I  he  work  involved  in  changing  the  electric  current  in  the 
<■!'  and  west  ''mgs  from  direct  to  alternating  was  not  completed  because  of 
<lel:n  in  installing  the  necessary  transformers.  The  bulk  of  the  equipment 
was  purchased  and  a  considerable  part  of  the  actually  necessary  work  performed, 
tit  the  change  can  not  be  accomplished  until  the  current  source  is  provided. 
Appropriations  for  the.-Offioe  of  the  Secretary  totaled  $1, 449,102,  and  expendi¬ 
tures  $1,302,412. 

1>!'f',.,1'l‘tll°  °'os0  °f  the  fiscal  year  the  newly  completed  portion  of  the  Extensi¬ 
ble  Building  w  as  partly  occupied  by  bin  cans  which  had  been  quartered  in  rented 
buildings.  This  new  structure,  known  as  the  South  Building,  contains  374,531 
square  leet  ol  space,,  and  represents  the  largest  single  building  occupied  by  the 
department  at  this  time.  I  he  completion  of  this  building  necessitated  the  con¬ 
solidation  of  the  cleaning  forces  of  the  various  bureaus  occupying  space  in  the 
new  structure..  The  importance  of  this  centralized  control  of  e'eaning  opera¬ 
tions  is  appreciated  wnen  it  is  realized  that  N  1,2X5  suuarc  feet  represent  areas  in 
corridors  and  lobbies,  and  i>,31S  square  feet  in  the  various  toilet  rooms. 


{ ;  E  NE 1 1 A 1 .  ACTIVITIES 

\pproximateiy  X, 000, 000  pieces  of  mail  were  handled  by  the  department  post 
office  during  the  year,  of  which  approximately  500,000  cleared  through  the  file 
room.  No  increases  were  made  for  permanent  personnel  in  either  group,  but 
temporary  assignments  were  necessary  for  both  organizations. 

The  maintenance  section  was  organized  in  anticipation  of  the  development  of 
the  proposed  consolidated  cleaning  organization  and  is  responsible  for  the  clean¬ 
ing  of  both  the  South  and  Administration  Buildings  and  the  performance  of  the 
necessary  incidental  labor  work. 

The  addition  of  the  South  Building  to  the  structures  under  the  control  of  the 
department  materially  increased  the  responsibilities  of  the  watch  office. 

The  motor-transport  service  was  formed  during  the  year  to  handle  the  work 
involved  in  the  operation  of  the  motor-truck  pool,  the  passenger-carrying  vehicles,  j 
and  the  automobile  repair  shop.  'This  work  was  formerly  performed  under  the 
direction  of  the  mechanical  superintendent. 

Representatives  of  the  (ieneral  Accounting  Office  made  a  survey  of  the  cost- 
accounting  methods  employed  in  connection  with  the  operation  of  the  mechani¬ 
cal  shops  and  the  motor-transport  service.  As  a  result  of  these  investigations  a 
new  cost-accounting  system  has  been  installed  effective  July  1,  1932.  The  cost- 
collection  work  was  formerly  performed  in  the  office  of  the  mechanical  superin¬ 
tendent,  but  under  the  new  procedure  certain  employees  were  detached  and 
assigned  to  the  newly  organized  cost-collection  unit  with  headquarters  at  the 
mechanical-shops  building,  but  actually  under  the  direction  of  the  chief  account¬ 
ant.  Office  of  the  Secretary. 

Plans  were  developed  for  an  enlarged  an<l  improved  emergency -room  orguniza? 
i.  i  i  i  i In.*  S-uitl  Building.  Due  to  the  necessity  for  strict  economy 
m  expenditures,  considerable  curtailment  of  the  original  proposal  was  necessary. 
Eme  gency  treatment  was  provided  for  a  large  number  of  employees,  and  the 
very  great  advantages  resulting  from  tiie  existence  of  such  an  organization  were 
definitely  demonstrated. 

THE  MECHANICAL  SHOPS 

The  usual  volume  of  maintenance  work  was  performed  by  the  shops,  including 
the  painting  of  the  windowr  frames  of  the  cast  and  west  wings  of  the  Administra¬ 
tion  Building  and  the  painting  of  the  power  plant. 

Table  13  furnishes  a  comparison  of  the  work  performed  by  the  mechanical 
shops  (including  motor-transport  service)  during  1931  and  1932. 
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Table  13. — Value  of  work  performed  by  the  mechanical  shops,  1931  and  1933 


Item 

1931 

1932 

Decrease 
in  1932 
over  1931 

Gross  expenditures . . 

Reimbursable  work  performed  .  - . . . . 

$367,  363 
227,  487 
i  13,861 

$352,  184 
212, 199 
>  12,  365 

Per  cent 

4 

Shop  requests 

11 

i  Number. 


TELEGRAMS  AND  TELEPHONE  CALLS 

The  staff  actually  checked  and  audited  143,070  telegrams,  which  number  in¬ 
cludes  some  field  messages  and  those  passing  through  the  telegraph  office  main¬ 
tained  by  the  Bureau  of  Agricultural  Economics,  and  prepared  228  combined 
vouchers  for  the  telegrams  with  charges  aggregating  $77,516.21. 

On  October  1,  1931,  an  auxiliary  telephone  switchboard  was  installed  in  Tem¬ 
porary  Building  F  to  serve  the  139  main  stations  and  191  extension  stations  in¬ 
stalled  in  Buihlings  C  and  F  and  in  the  National  Museum.  This  installation 
resulted  in  the  saving  of  several  thousand  dollars  and  provided  improved  and 
increased  operating  facilities  for  the  personnel  housed  in  these  structures. 

The  number  of  telegraph  messages  handled  and  the  number  of  telephones  in 
service,  and  comparisons  with  other*  years,  are  given  in  Table  14. 


Table  14. — Number  of  telephones  in  use  and  telegraph  messages  handled,  1923-1932 


Fiscal  year 

Telephones 

Telegraph 
messages, 
incoming 
ami  out¬ 
going 

Main 

stations 

Extension 

stations 

Total 

1928 . - . - . 

665 

712 

1, 377 

36,  435 

700 

762 

1,462 

49,913 

1930  . 

721 

789 

1,510 

50,  430 

'  807 

905 

1,712 

61,035 

1932  .  . 

918 

941 

1,859 

62, 162 

Based  on  traffic  counts  made  at  various  times  during  the  year,  the  following 
tabulation  represents  an  estimate  of  the  distributions  of  telephone  calls  made: 


Branch  to  branch . . 

Outgoing  trunks . 

Outgoing  Government  trunks. 

Incoming  trunks . 

Incoming  Government  trunks 

Outgoing  tie  lines . 

Incoming  tie  lines . 


Estimated 
number 
of  calls 
made 

.  1, 528, 675 
199, 979 
57,  919 
.  483, 388 

.  105, 507 

.  193, 402 

.  149,494 


REAL  ESTATE  AND  HOUSING 

The  increased  activity  in  connection  with  the  Federal  building  program 
throughout  the  United  States  has  produced  an  unusual  volume  of  work  in  con¬ 
nection  with  the  determination  of  space  requirements  on  the  part  of  the  various 
bureaus  and  offices  of  the  department.  A  number  of  these  Federal  buildings 
were  completed  during  the  year,  and  some  increase  in  the  space  occupied  in  such 
buildings  is  showh  in  Table  15.  Major  increases  in  the  amount  of  space  so 
occupied  and  corresponding  decreases  of  space  in  rented  buildings  can  not,  how¬ 
ever,  be  expected  in  the  immediate  future. 
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Table  15. — Space  occupied  by  Department  .of  Agriculture  and  cost  of  rentals,  1 


Bureau  or  organization 

Federal  buildings 

Rented  buildings 

In  Dis¬ 
trict  of 
Columbia 

Outside 
District 
of  Colum¬ 
bia  1 

In  District  of 
Columbia 

Outside  District  On 
Columbia 

Area 

Rental 

Area 

Rental 

Agricultural  credits. . 

Sq.  ft. 

847 
223.  S04 
11. 13* 
87. 073 
27, 289 
70. 129 
24. 000 
SO.  121 
17,087 
72,  490 
3.  222 
57, 523 

3. 530 
28.879 
S3, 982 
i  75. 080 
200.  879 

5,  1 1 1 
24,429 
2.  ilO 
177,  281 
47, 775 

Sq.  ft.  ■ 

Sq.ft. 

Dollars 

Sq.  ft. 

Dollari 

M 

Agricultural  Economics . . . . 

Agricultural  Engineering... . 

Animal  Industry . .• . 

f»l,  548 
6|  765 

Q6,  439 

5, 923 

1,080 

165,347 
15,089 
33,  488 
13,  473 
12,384 
9,  700 
134, 370 

140,91 
4. 9a 
39,08 
7,71 
3,9C 
2,47 
58,61 

Biological  Survey . . 

Chemistry  and  Soils _ _ 

Dairy  Industry . . . . . 

15.  288 
2, 180 

HO,  988 

io,66o 

Entomology.  .  . 

Experiment  Stations.. . . 

0,017 
480 
00,  752 
7,  245 
00, 408 
147,473 
778 

3,000 

9<X) 

Extension  Service.  . . 

Farmers’  seed  loan..  _  _ 

7, 116 
19, 338 
389, 671 
0,788 

5,  58 
24,01 
131,89 
12,9.3 

Food  and  Drug  Administration . 

Forest  Service.  . 

Grain  Futures  Administration _ 

Homo  Economics . . 

54. 971 

37, 470 

Information . .  . . 

N 

Library . . - . 

Plant  Industry .  . . 

Plant  Quarantine  and  Control  Admin¬ 
istration . . . . .  . 

Public  Roads . .  . . 

Reconstruction  Finance  Corporation 

Secretary . 

Weather  Bureau .  . . 

Total . 

1 i ,  894 

18,  293 
33,  374 

27,830 
30,  909 

0) 

15,000 

37, 847 

208, 402 
42, 180 

22,  2t>0 

00,  582 
53,323 

1 , 498 

loo,  689 

5, 872 
2,224 

(») 

1,001 

915 

78,504 

882 

118,028 

1,331,011 

001,727 

217,817 

72, 051 

1,245,338 

694, 393 

1  Exclusive  of  buildings  owned  by  Department  of  Agriculture. 
!  Includes  space  temporarily  assigned. 
s  Rental  paid  by  another  department. 


In  February,  1932,  the  Comptroller  General  of  the  United  States  rendered  to 
the  department  a  very  important  decision  covering  the  leasing  of  quarters.  In 
this  decision  it  was  held  that  although  the  contracting  for  such  premises  differed 
from  the  ordinary  contract  for  supplies,  services,  etc.,  the  department  was  not 
authorized  to  lease  such  quarters  without  first  securing  competitive  bids.  This 
requirement  introduced  a  new  element  in  the  matter  of  handling  lease  procedure. 
Office  of  Personnel  and  Business  Administration  Circulars  Nos.  19G  and  201  were 
accordingly  issued,  setting  forth  in  detail  the  methods  to  be  pursued  in  arranging 
for  both  renewals  and  new  leases! 
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United  States  Department  of  Agriculture*. 
Office  of  Personnel  and  Business  Administration, 


Washington,  D.C.,  September  9,  1933. 
Sir:  I  submit  herewith  the  report  of  the  work  of  the  Office  of  Per¬ 
sonnel  and  Business  Administration  for  the  fiscal  vear  ended  June  30, 
1933. 

Respectfully, 

W.  W.  Stockberger,  Director. 

Hon.  Henry  A.  Wallace, 

Secretary  of  Agriculture. 


INTRODUCTION 

The  salient  features  of  the  work  in  the  Office  of  Personnel  and  Business  Admin¬ 
istration  during  the  fiscal  year  1933  will  be  found  later  in  this  report,  under  the 
respective  divisions  of  the  Office.  Notwithstanding  a  sharp  reduction  in  expendi¬ 
tures  and  in  the  personnel  concerned  with  the  regular  activities  of  the  Department, 
and  the  numerical  reductions  apparent  in  the  statistical  portions  of  the  report, 
the  establishment,  of  new  emergency  agencies  to  try  to  check  the  farm  decline 
lias  resulted  in  an  actual  increase  in  the  work  of  this  Office. 

Despite  successive  shocks  to  the  general  morale  occasioned  by  the  reduction  in 
salaries,  the  uncertainties  regarding  impending  reorganizations  and  the  fear  of 
loss  of  employment,  the  employees  of  the  Department  have  been  assiduous  in  the 
discharge  of  their  duties  and  eager  to  assist  in  any  possible  way  in  the  program  for 
the  betterment  of  the  situation  in  agriculture. 

In  this  Office  efforts  made  to  render  greater  and  more  effective  service,  in  the 
face  of  reduced  funds  for  operation  and  with  a  diminished  personnel,  have  been  a 
heavy  tax  upon  the  energy  and  resourcefulness  of  the  entire  Office  staff,  but  the 
burden  has  been  borne  with  a  cheerfulness  and  an  esprit  de  corps  worthy  of  par¬ 
ticular  mention  here. 

BRANCH  OF  PERSONNEL 
DIVISION  OF  APPOINTMENTS 

The  Department  personnel  experienced  a  turnover  of  3.88  percent  during  the 
fiscal  vear  1933,  as  compared  with  5.98  percent  during  the  fiscal  year  1932,  7.95 
percent  during  1931,  9.79  percent  during  1930,  and  8.G2  percent  during  1929. 
Personnel  data  for  the  last  3  years  are  shown  in  table  1. 

Table  1 — Personnel  activities  of  the  Department  of  Agriculture,  1931,  1933,  and 

1933 


Year  ended  June  30 

Employees  on  rolls  of  De¬ 
partment 

Field 

stations 

Employ¬ 
ees  ap¬ 
pointed 

Se para- 
lions 
from  the 
Depart¬ 
ment 

Depart¬ 

mental 

service 

Field 

service 

Total 

1Q3I  . 

5, 639 
5, 664 
5,521 

22,  524 
>  21,764 
»  21, 023 

28, 163 
27, 428 ' 
26, 544 

/  1,451 
1,451 
1,451 

10, 258 
6,612 
3,915 

7,836 
7,  425 
4,721 

1932  . - .  - 

1933  . . .  - 

i  Includes  78  in  foreign  service. 
i  Includes  80  in  foreign  service. 
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For  the  period  July  1,  1932,  to  May  26,  1933,  at  which  time  the  Crop  Produc¬ 
tion  Loan  Office  was  transferred  to  the  Farm  Credit  Administration,  the  following 
personnel  actions  were  handled  for  that  organization: 


Appointments 

Separations _ 

Other  actions. 


2, 870 
2,602 
2,  334 


In  compliance  with  the  act  of  Congress  (sec.  203,  title  2,  pt.  2,  Public,  No  212, 
72d  Cong.) ,  it  has  been  necessary  to  obtain  authority  from  the  President  to  ml 
positions  in  the  Federal  Government,  and  for  the  fiscal  year  ended  June  30,  1933, 
the  Department  of  Agriculture  has  obtained  465  such  authorizations. 

During  the  fiscal  year  1933,  144  formal  applications  for  positions  were  received 
and  circulated  throughout  the  Department. 


RECORD  OF  LEAVE 

Statistics  for  leave  during  the  calendar  year  1932  are  not  available  because  of 
legislation  changing  the  procedure  of  granting  annual  leave  From  January  l  to 
June  30,  1932,  both  annual  and  sick  leave  were  allowed.  However  the  Economy 
Act  of  June  30,  1932,  suspended  annual-leave  rights  beginning  with  July  1,  193A 
and  continuing  during  the  fiscal  year  1933.  This  suspension  ^fitted,  of  1939 
\nril  1  1933,  by  the  act  of  March  20,  1933.  From  July  1  to  December  31,  1J  , 
no  annual  leave  was  allowed,  absence  from ^duty  during  this 
other  than  illness,  was  without  pay  and  chargeable  to  the  so-called  legn  a 
furlough.  There  was  no  change  in  the  sick-leave  regulations. 

WORK  INCIDENT  TO  APPOINTMENTS,  TRANSFER,  AND  PROMOTION 

Personnel  changes  in  the  Department  during  the  fiscal  year  1933  necessitated 
contacts  with  the^ Civil  Service  Commission,  and  certificates  and  authorizations 
were  obtained  as  indicated  in  table  2. 

Table  2 .—Personnel  changes  in  the  Department  of  Agriculture,  1931,  1932,  and 

1  QRQ 


- — - 

1931 

1932 

1933 

1,420 

385 

619 

289 

762 

432 

11 

702 

212 

194 

165 

462 

443 

6 

74 

27 

108 

69 

94 

66 

6 

Authorities  for  temporary  appointments..-.-..------- . - . 

Authorities  for  extensions  of  tern pcrary  appointments - 

authorities  for  extensions  of  suspensions . 

Civil-service  examinations  requested . - . 

132 

26 

7 

RETIREMENT  RECORDS 

The  Division  of  Appointments  h«.  conUnued  ^Ued ‘to  tKe7“ff°and 
a  new  system  of  retirement  recorc  s  porm  2806  was  substituted  for  the  old 

‘SSi-STpS  year  it  was  generaUy  used  throughout 

the  service  with  satisfactory  results-  flffccting  retirement  as  well  as  other 

The  passage  of  several  far-re: ^  Economy  Act  of  June  30,  1932,  and 
branches  of  Government  work,  nota  1  th  d ent  Offices  Act  of  June  16, 

^  work'  “d  its  ‘mp  e 

to  the  personnel  of  the! Departr nent.  of  scparations  under  the  retirement 

Thirty-year  retirement  adds  a  ne  •  '.oluntari{y  separated  after  30  years  of 
laws  and  makes  it  possible  for  a,muitv  less  than  the  payment  allowed 

service,  regardless  of  age,  to  .  bv  the  deduction  of  3^  percent  of  the  actual 

for  retirement  at^[|fs  l|®  applies  only  to  those  separated  (in  good  standing)  on 

account  of  reduction  of  force-  ,  t  3  yearg  are  shown  in  table  3,  and  the 

shown  in  fsbie  4. 


1 


Janice  S.  Brown 


\ 


■r> 
<n 
a > 


>■ 

o 

z 
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Table  3. — Number  of  employees  retired,  1931,  1932,  and  1933 


Year  ended  June  30 

Annuity  retirements  in  class— 

Disability  retirements  in  class — 

Cases 
dis¬ 
posed  of 

Profes¬ 

sional 

Suhpro- 

fes- 

sional 

Clerical, 

adminis¬ 

trative, 

and 

fiscal 

Custo¬ 

dial 

Profes¬ 

sional 

Subpro¬ 

fes¬ 

sional 

Clerical, 

adminis¬ 

trative, 

and 

fiscal 

Custo¬ 

dial 

1931 . . 

3f> 

SS 

20 

27 

17 

20 

3 

307 

1932 . 

22 

41 

13 

9 

.  8 

17 

8 

10 

378 

1933.  . . . 

81 

132 

22 

28 

9 

23 

19 

15 

329 

Table  4. — Averages  of  the  annuities  in  the  various  groups,  1931,  1932,  and  1933 


Group 

1931 

1932 

1933 

Professional  and  scientific _ 

Subprofessional _ _ 

Clerical,  administrative,  and  fiscal _ 

1  $1,006.77! 
926.61  1 
007  XS 

$1,100.77 

972.(17 

981.88 

098.57 

$1,114.04 
1,012. 91 
903.  07 
095. 98 

Custodial . 

749.  42 

Owing  to  that  part  of  the  Economy  Act  of  June  30,  1932,  which  provides  for 
Presidential  approval  for  continuance  in  the  Government  service  after  retirement 
age,  only  four  extensions  were  granted  in  the  Department  during  the  fiscal  year 
1933.  A  summary  of  the  continuances  for  the  past  3  years  is  shown  in  table  5. 


Table  5. — Number  of  employees  who  received  continuances  after  reaching  retirement 

age,  1931,  1932,  and  1933 


Year  ended  June  30 

Extensions 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

1931. . . . 

53 

29 

3 

1 

O 

1 

1932.. . . . . . 

60 

35 

1 

0 

0 

0 

1933 . . . . . . 

1 

2 

1 

0 

0 

0 

NEW  ACTIVITIES 

The  establishment  of  the  Agricultural  Adjustment  Administration  in  the 
Department  of  Agriculture,  pursuant  to  act  of  Congress  (title  1,  Public,  No.  10, 
73d  Cong.,  approved  May  12,  1933),  has  greatly  added  to  the  responsibilities 
and  duties  of  the  Division  of  Appointments  which  has  assisted  in  organizing  and 
recruiting  the  necessary  personnel  for  this  new  Administration. 

OFFICE  OF  CLASSIFICATION 

During  the  year  the  Division  of  Organization  and  Classification  was  abolished 
and  the  duties,  together,  with  part  of  the  personnel,  were  merged  into  the  imme¬ 
diate  office  of  the  Director. 

Subsequent  to  this  change  the  Agricultural  Adjustment  Administration  was 
organized,  which  will  no  doubt  increase  the  classification  work  of  this  Office  to 
the  maximum  of  any  previous  year  since  its  inception  in  1924.  A  summary  of 
this  activity  over  the  past  3  years  is  given  in  table  G. 


Table  6. — Appointments  and  changes  in  status  of  employees  of  the  Department  of 

Agriculture,  1931,  1932,  and  1933 


Year  ended  June  30— 

Appoint¬ 
ments  to 
new  po¬ 
sitions 

Changes  in 
duties 

Changes  to 
vacancies 

Appeals 

Total 

1931 _ _ _ _ _ _ _ 

545 

430 

979 

110 

2,  064 
1,  255 

1932 . . 

187 

320 

-725 

23 

1933 . . . 

1  246 

143 

104 

5 

498 

i  170  positions  were  allocated  during  June  1933  in  the  Agricultural  Adjustment  Administration. 
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BRANCH  OF  BUSINESS  AND  FISCAL  OPERATIONS 

THE  DEPARTMENT  BUDGET 

Appropriations  provided  fop  the  Department  of  Agriculture  for  all  purposes 
during  the  fiscal  year  1933  totaled  $318,885,991,  as  compared  with  $301,554,375 
for  the  fiscal  year  1932.  The  items  are  given  in  table  7. 


Table  7. — Department  of  Agriculture  appropriations  for  fiscal  years  1932  and  1933, 
as  provided  in  the  Department  budget 


Item 

1932 

1933 

Regular  appropriations,  exclusive  of  road  funds 

$91, 929, 375 

$77, 980, 991 

Roail  construction: 

Regular  funds.. . 

Provided  by  Emergency  Relief  and  Construction  Act 

132, 000, 000 

Lmergency  relief  loans . . . 

22, 125,  000 

Total . . 

301,  554, 375 

318,885,991 

The  distribution  of  these  funds  under  group  and  bureau  units  is  shown  in 
table  8. 

Table  8. —  Department  of  Agriculture  appropriations  for  fiscal  years  1932  and  1933 


Activity 


Fiscal  year 


Ordinary  activities: 

Ofiice  of  the  Secretary. _ _ _ _ _ _ 

office  of  Information . 

Library . . . . . . 

Office  of  Experiment  Stations  (exclusive  of  payments  to  States) . . 

Extension  Service  (exclusive  of  payment  to  Slates) . — . . . 

Weather  Bureau - - - - - . — . - . 

Bureau  of  Animal  Industry . . . 

Bureau  of  Dairy  Industry . . . . . — . . 

Bureau  of  Plant  Industry..  - - - - - - 

Forest  Service  (exclusive  of  forest  roads,  payments  to  States,  forest  receipts 

and  special  funds,  and  forest-fire  deficiency) . . . 

Bureau  of  Chemistry  and  Soils... . . . . . 

Bureau  of  Entomology. . . . . . 

Bureau  of  Biological  Survey - - - 

Bureau  of  Public  Roads  (exclusive  of  Federal-aid  highways) . . . 

Bureau  of  Agricultural  Engineering - 

Bureau  of  Agricultural  Economics  — . . . - . — 

Bureau  of  Home  Economics - - - 

Bureau  of  Plant  Quarantine . . . . . - . - . 

Grain  Futures  Administration - - - 

Food  and  Drug  Administration . - . - . 

Total.. . --- . . . . . . . . 

Payments  to  States  (exclusive  of  road  funds  and  national-forest  receipt  funds): 

’  State  agricultural  experiment  stations  for  research  under  Hatch,  Adams, 

and  Purnell  Acts  (Office  of  Experiment  Stations) - 

State  colleges  of  agriculture  for  extension  work  under  Smith-Lever  and  sup¬ 
plemental  acts  (Extension  Service) . - . 

Forest-fire  cooperation  (Forest  Service). - - - . 

Cooperative  distribution  of  forest-planting  stock  (Forest  service) . 


.  Total . 

Forest  Service  receipts  and  special  funds: 

Refunds  to  depositors.. . . . . 

National  Forest  Reservation  Commission.. . — 

Cooperative  work . - . . . . 

Payments  to  States  and  Territories  (nat ional-forest  receipts  fund). ------- 

Payments  to  school  funds,  Arizona  and  New  Mexico  (national-forest 

receipts  fund) - - - .  :--.---v; - - - 

Roads  and  trails  for  States  (national-forest  receipts  fund) . 

Total . 


1932 


1933 


$1,  322, 115 

$1,206,547 

1,420.901 

1,335,800 

1 10,  620 

•  106,100 

399,410 

294.  2y4 

1,  793,  560 

1,688,  170 

4,  497,  720 

4,  164,  038 

16,  085, 195 

15,  324,  947 

796,  990 

717,448 

5,839,238 

4, 930, 874 

15, 184,  620 

10,  780, 924 

2,104,051 

1, 925, 080 

2,  863,  740 

2,  471,  700 

2,  229, 170 

1, 756, 177 

179,940 

656,  990 

618, 690 

7,241, 136 

6,  649, 841 

246,  700 

233,  365 

3,  747, 930 

2,  490, 125 

221,  480 

218,  838 

1,  810,  228 

1,716,  167 

68,751,  794 

58.  629, 125 

4, 357, 000 

4, 374, 000 

8, 672, 936 

8, 728, 096 

1,  775, 000 

1,  611,580 

95,000 

79,960 

14,  899,  936 

14, 793, 636 

75,000 

75,000 

500 

475 

1,  700.  000 

1,  700,  000 

1,600,000 

1,  240, 000 

40,000 

40,000 

600,000 

500,000 

4, 015, 500 

3, 555, 475. 

I 


I 


i 
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Table  8. — Department  of  Agriculture  appropriations  for  fiscal  years  19S2  and 

ISdS-^-Continued ' 


Activity 

Fiscal  year 

1932  1  1933 

1 

Special  items: 

Fighting  forest  fires  (deficiency)  — . - . .  ..  _ 

$4,260,000 
2.  145 

$1,  000,  000 
2,755 

Private  claims  and  relief  acts . .  _ 

Total. . . _ 

4,  262, 145 

1,  002,  755 

Total,  exclusive  of  road  funds  and  emergency  relief  loans . . 

Road  construction: 

Federal-aid  highways: 

Agricultural  Appropriation  Act . .  . 

91,929,375 

77,  980,  991 

175, 000,  000 

100,  000.  000 
120,  000,  000 

8. 905,  000 
10,  000,  000 
2,000,000 

Emergency  Relief  and  Construction  Act  of  1932 . . . 

Forest  roads  and  trails: 

Agricultural  Appropriation  Act . . 

12,  500,  000 

Emergency  Relief  and  Construction  Act .  . . .  . . 

Public-land  highways  (Emergency  Relief  and  Construction  Act) _ 

Total . . . . 

187,  500,  000 

240,  905,  000 

Emergency  relief  loans: 

Loans  to  farmers  in  storm-  and  drought-stricken  areas.  Southeastern  States. 
Agricultural  credits  and  rehabilitation  emergency  relief  loans . 

2,000,000 
20,000,000 
125, 000 

Total- . . . . . . . . 

22, 125, 000 

Grand  total . . . . . . . .  .  . 

301,  554,  375 

318,  885, 991 

EMERGENCY  APPROPRIATIONS  UNDER  THE  AGRICULTURAL  ADJUSTMENT  ACT 

The  Agricultural  Adjustment  Act  of  May  12,  1933,  provides  a  straight  appro¬ 
priation  of  $100,000,000,  available  until  expended,  for  carrying  out  the  purposes 
of  this  act,  and  authorizes  the  Secretary  of  the  Treasury  to  advance  such  addi¬ 
tional  amounts  as  may  be  necessary  for  “administrative  expenses,  rental  and 
benefit  payments,  and  refunds  of  taxes”,  to  be  reimbursed  from  processing-tax 
receipts.  ‘Under  the  latter  authority  the  Secretary  of  the  Treasury  advanced 
up  to  June  30,  1933,  the  sum  of  $500,000,  making  a  total  of  $100,500,000  available 
to  the  Agricultural  Adjustment  Administration  for  the  fiscal  year  1933.  A 
comparatively  small  part  of  this  amount,  however,  was  expended  during  that 
fiscal  year.  The  Agricultural  Adjustment  Act  also  appropriates  the  proceeds 
derived  from  all  taxes  imposed  under  the  act  for  carrying  out  its  purposes.  In 
addition,  the  President  is  authorized  to  allocate  not  to  exceed  $100,000,000  from 
the  appropriations  provided  by  the  National  Industrial  Recovery  Act  for  carrying 
out  the  Agricultural  Adjustment  Act  and  for  the  purposes  of  the  Farm  Credit 
Administration. 


DIVISION  OF  ACCOUNTS  AND  DISBURSEMENTS 

During  the  year  the  Division  of  Accounts  and  Disbursements  disbursed  $233,- 
059,062.88  which  required  the  examination  and  payment  of  357,261  vouchers 
and  pay  rolls  and  the  issuance  of  627,562  checks  on  the  Treasurer  of  the  United 
States.  As  compared  with  the  preceding  fiscal  year,  this  was  a  decrease  of 
$30,276,576.41  in  the  amounts  disbursed,  a  decrease  of  36,219  vouchers  and 
pay  rolls  examined  and  paid,  and  a  decrease  of  30,776  checks  issued. 

The  large  decrease  in  disbursements  was  due  in  part  to  a  curtailment  in  general 
work  activity  and  a  reduction  of  approximately  $23,000,000  in  payments  to 
States  for  Federal-aid  highway  construction. 

A  comparison  of  the  number  of  vouchers  paid  and  checks  drawn  with  the 
preceding  5  years  is  shown  in  table  9. 
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Table  9. — Number  of  vouchers  paid  and  checks  drawn,  fiscal  years  1928  to  1933, 

inclusive 


Fiscal  year 

Vouchers 

paid 

Checks 

drawn 

Fiscal  year 

Vouchers 

paid 

192ft  . 

>  267, 143 
292, 947 
333,059 

>  441,025 
473,384 
546,  145 

1931 . 

•  374, 349 
393,  480 
357, 261 

1929 

1932 . *  . 

1930  . 

1933 . * . 

Checks 

drawn 


648,205 
668,  338 
627,  562 


1  Exclusive  of  215,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  the  campaign 
for  control  of  the  European  corn  borer. 

»  Exclusive  of  89,000  vouchers  paid  and  a  like  number  of  checks  issued  in  connection  with  emergency 
drought  relief  and  rehabilitation  loans  to  farmers. 

The  disbursing  clerk  received  from  the  various  bureaus  of  the  Department  and 
deposited  in  the  Treasury  to  the  credit  of  the  proper  appropriations  or  the  re¬ 
quired  general  fund  revenue  total  collections  of  public  moneys,  exclusive  of 
$3,899,971.80  in  special  deposits,  totaling  $3,501,937.48.  These  collections  con¬ 
sisted  of  $2,153,138.75  in  repayments  to  the  proper  appropriations  of  emergency- 
relief  loans  made  to  farmers  in  flood,  storm,  and  drought-stricken  areas,  %d»z,- 
121.27  in  repayments  to  other  appropriations  and  funds,  and  $960, 077.40  in 
miscellaneous  revenues  accruing  fro  in  sales  of  Government  property,  services 
rendered  the  public,  fees  for  the  official  inspection,  grading,  or  classification  oi 
commodities,  interest  on  emergency-relief  loans,  and  from  other  sources. 

These  collections  involved  the  receipt,  handling,  verification,  and  P«8tlI|? 
7,861  schedules  of  collections  (including  1,663  from  the  Washington  Regional 
Seed  Loan  Office),  comprising  53,488  individual  remittances  in  the  form  of  checks 
drafts,  money  orders,  and  currency  transmitted  to  this  Office  by  the  various 
bureaus  of  the  Department.  In  addition  3,9/0  schedules  of  collections  wer 
received  from  the  regional  seed-loan  offices  at  Memphis,  Tenn.,  St.  Louis,  iuo., 
Danas  Tex.,  Mtonelpoli.,  Minn.,  Salt  Lake  Cjtv,  Utah  Spokane  Wash  and 
New  Orleans,  La.,  covering  remittances  deposited  through  the  Federal  Rese 
banks  or  branches’  of  these' cities  to  the  credit  of  the  disbursing  clerk 
with  the  Treasurer  of  the  United  States.  These  also  had  to  be  verified,  receipted, 
Tnd  posted, Trying  the  total  to  H  ,83!  A  total  of  1,«1  gte. -of  deposit 

were  nrenared  and  transmitted  to  the  Treasurer  of  the  United  btates  ana  at, 
counted  for  in  the  manner  prescribed  by  the  General  Accounting  Office. 

OFFICE  OF  ACCOUNTS  (OFFICE  OF  THE  SECRETARY) 

The  Office  of  Accounts  continued  to  function  during  the  fiscal  year  1933  m  toe 
same  capacity  as  previously  except  that  the  volume  and  scope  of  work  “creased 
during  the  latter  months  due  to  extra  duties  added  in  connection  with  the  Agn- 

'Tsu^’rf' tt,e""toeeS«»0Wes  of  this  Office  are  shown  in  table.  10,  11, 
and  12.  _  .  ...  _ iqqi  rind  1988 


Fiscal  year 

Claims 

audited 

Purchase 

orders 

preaudited 

Contracts 

audited 

Items 

involved 

. 

15,526 
16, 115 
14,  482 

5,869 

5,277 

5,227 

266 

226 

182 

168, 745 
167, 481 

1 120,406 

Preaudit  before  release  of  5,409  commitments. 


Fiscal  year 

Pay  rolls 
prepared 

Pay  roll 
items 

letters  of 
authorisa¬ 
tion  written 

Collection 

claims 

filed 

Transpor¬ 

tation 

requests 

issued 

Bills  of 
lading 
issued 

3,138 

50,379 

635 

186 

301 

6,237 

5,785 

1,918 

1,711 

1,268 

3,203 

61, 802 

293 

5,862 

3,434 

62,  592 
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Table  12. — Funds  under  direct  and  indirect  control  of  Office  of  Secretary,  1931,  1932, 

and  1933 


Fiscal  year 

Aggregate 

amount 

Warranted  to 
States 

Offset  by 
States 

Supplemen¬ 
tary  State 
funds 

1931 . 

$33, 800, 259. 97 

$13, 012,936.00 
13,255,717.00 
13, 181,927.71 

$6, 192, 936. 00 
6, 774, 514.  02 
6,547,090.28 

$8, 813, 102. 18 
9, 000, 000. 00 
7,204,760.99 

1932  . 

34,  .278,  672.  98 
32, 092, 729.  41 

i 

1933  . . . . 

Audited  documents  passing  through  the  bookkeeping  section  involved  slightly 
less  than  600,000  entries,  but  the  preparation  of  regular  period  and  special  financial 
and  statistical  statements  showed  considerable  increase.  During  the  year  a 
special  tabulated  statement  or  chart,  long  needed  for  reference  purposes,  was 
prepared  showing  all  appropriations  made  to  the  Office  of  the  Secretary,  Office  of 
Experiment  Stations,  Office  of  Information,  and  the  Extension  Service  since  the 
organization  of  the  Department  of  Agriculture. 

Onr  July  1,  1932,  the  Office  assumed  the  direction  of,  and  responsibility  for, 
cost-accounting  work  at  the  Mechanical  Shops,  a  section  being  organized  to  carry 
on  the  work,  under  an  accounting  system  and  procedure  recommended  by  the 
General  Accounting  Office  after  a  prolonged  stqdy  in  which  this  Office  collaborated. 
Table  13  indicates  in  a  general  way  the  nature  and  volume  of  the  documents  and 
transactions  handled  by  the  Cost  Collection  Unit  during  the  fiscal  year  1933. 

Table  13. — Partial  record  of  Cost  Collection  Unit  documents  handled  during  fiscal 

year  1933 


Time 

slips 

Material 
issue  slips 

Drayage 

orders 

Rubber- 

stamp 

requests 

Job  cost 
sheets 

Individ¬ 
ual  bills 
rendered 

Overhead 

applica¬ 

tion 

Miscel¬ 

laneous 

60,000 

24,000 

10,000 

5,786 

11,536 

16,250 

16,250 

26,550 

In  addition  to  the  routine  work  the  Cost  Collection  Unit  also  prepared  a  large 
number  of  periodical  and  special  statements  showing  the  monthly  and  progressive 
status  of  the  work. 

Following  approval  of  the  Agricultural  Adjustment  Act,  this  Office  was  desig¬ 
nated  to  handle  the  accounting  and  auditing  for  the  Administration’s  general 
expenditures  with  particular  reference  to  its  cooperative  field  activities,  and  this 
has  considerably  more  than  trebled  every  phase  of  office  work. 

As  an  incident  to -the  general  operation  of  the  Office  the  File  Section  received, 
sorted,  and  filed  alphabetically,  numerically,  or  topically  an  average  of  more  than 
500  papers  daily,  cleared  transfer  files  for  the  period  since  July  1,  1915,  of  all 
correspondence  having  no  further  value  as  a  record,  received  from  the  disbursing 
officers  for  the  Alaska,  Guam,  and  Virgin  Islands  Experiment  Stations  their  com¬ 
plete  financial  records  from  the  organization  of  the  stations  to  June  30,  1932,  and 
distributed  them  to  the  permanent  files  of  the  Department. 

In  addition  to  the  regular  work  a  large  amount  of  accounting-survey  and  form- 
construction  work  was  carried  on  in  connection  with  the  General  Accounting 
Office  study  of  operating  conditions  at  the  Mechanical  Shops,  which  resulted  in  a 
complete  revision  of  methods  and  forms  and  the  installation  of  a  new  cost-account¬ 
ing  system. 

DIVISION  OF  PURCHASE,  SALES,  AND  TRAFFIC 

During  the  year  further  progress  was  made  toward  centralization,  in  the 
Division  of  Purchase,  Sales,  and  Traffic,  of  the  supply  activities  of  the  Department. 
Work  of  this  type  for  one  of  the  larger  bureaus,  Agricultural  Economics,  was  taken 
over,  and  an  entire  floor,  approximately  50,000  square  feet,  in  the  Federal  ware¬ 
house  was  occupied.  The  execution  of  centralization  plans  was  suspended,  how¬ 
ever,  upon  the  President’s  announcement,  near  the  end  of  the  special  session  of 
Congress,  that  a  single  procurement  agency  for  the  Government  as  a  whole  was 
to  be  set  up  in  the  immediate  future. 

An  account  of  the  operations  of  the  division  and  a  comparison  with  those  of 
previous  years  are  given  in  table  14. 
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Table  14.  Purchases,  sales,  and  other  activities  of  the  Division  of  Purchase,  Sales, 

and  Traffic,  1931,  1932,  and  1933 


Item 


Bid  Section: 

Bid  transactions _  number 

Flow  of  bids: 

First  quarter . . percent. 

Second  quarter. . do 

Third  quarter. . . . do  " 

Fourth  quarter _ _ do  " 

Bureau  purchase  in  excess  of  $500  approved . number 

Aggregate  amount: . dollars. 

Forest-road  contracts  examined  prior  to  approval  by  Sec¬ 
retary..  . number.. 

Aggregate  amount . dollars. 

Definite  qunnt  it  y  purchases  of  auto  tires  and  tubes,  .do . . . 

Definite  quantity  purchases  of  other  supplies. . do _ 

Value  of  surplus  field  property  transferred  to  other  depart¬ 
ments... . dollars.. 

Value  of  surplus  field  property  received  from  other  depart- 

tnents . dollars.. 

\  alue  of  District  of  Columbia  property  transferred  from 

one  bureau  to  another  in  Department . . dollars.. 

Initial  value  of  worn-out  property  transferred  to  General 

Supply  Committee _ _ _ dollars.. 

F ood  sam pies dest royed - number. 

Traffic  Section: 

Freight  routing  furnished: 

Less  than  carload . . ...do _ 

Carload . . . . . .do _ 

'Rates  furnished: 

Freight _ _ _ _ _ do _ 

Express _ _ _ do _ 

Passenger _ _ _ _ do _ 

Parcel  post _ do _ 

Air _ _ ..do _ 

Itineraries  furnished . . .do - 

Central  Supply  Section: 

Stock  issues  during  year . . . dollars. . 

Purchase  orders  issued  to  maintain  stocks .  number 

Purchase  orders  for  other  activities _ do - 

Money  value  involved,  all  purchase  orders _ dollars 

Experimental  byproducts  sold: 

For  deposit  to  miscellaneous  receipts . . .  .dollars 

For  cooperators . . . . do.. 


1931 

1932 

1933 

4,456 

4,000 

3,000 

24 

24 

•  28 

17 

15 

17 

21 

20 

20 

3S 

41 

35 

150 

129 

70 

1200,000 

163,  742.  53 

53,911.  66 

167 

65 

145 

6,  500.  000 

3,  274,  8.54.  68 

10,  761, 152.08 

100, 000 

3  94,  000.00 

66, 978. 19 

22,358 

21,768.33 

20,  076.  66 

3  *  1.58, 032. 87 

34, 875. 45 

4,  670.  00 

<51,341.32 

179,018.40 

83, 642. 00 

4,  750.  33 

3, 000.00 

8, 400.  00 

25, 597. 33 

20,  782.  47 

57,  713. 00 

786 

1,275 

2,  755 

3 4, 740 

3  4, 149 

4,001 

3  220 

3  205 

383 

3  6.  824 

36,443 

6,982 

3 150 

3263 

186 

3 1,285 

3 1,085 

987 

3 100 

3  75 

80 

3 10 

•'20 

.50 

3  98 

•134 

500 

205,017.92 

254,  261.  01 

>54,  591.  52 

}  6. 578 

/  1,569 

l  5, 174 

7,079 

437, 018. 73 

593,  462. 00 

565,131.44 

34, 026.  42 

29,  292.  60 

26. 555.  74 

6,  795.  28 

2,  734.  22 

767.56 

1  More  than  the  amount  given.  Ml  months’  record. 

*  Estimated.  !  Approximate  figure. 

3  Contained  release  of  1927  corn-borer  equipment. 


BID  TRANSACTIONS 

The  decrease  in  the  number  of  bid  transactions,  from  the  preceding  year  (about 
25  percent)  was  due  principally  to  three  causes:  (1)  During  the  year  consoli¬ 
dated  purchases  of  automotive  equipment,  of  paper  for  field  use,  and  of  hydro¬ 
gen  gas  for  the  Weather  Bureau,  and  an  extension  of  general  contracts  for  gaso¬ 
line  in  the  field,  materially  reduced  the  number  of  solicitations  and  awards;  (2)  a 
like  effect  resulted  from  the  Secretary’s  order  permitting  -the  Forest  Service  to 
conduct  its  own  purchasing  in  connection  with  emergency-conservation  work, 
since  such  purchases,  in  a  measure  at  least,  obviated  the  necessity  for  routine 
purchases  ordinarily  made  through  this  Division;  (3)  the  decreased  volume  of 
Bureau  purchasing  during  the  final  quarter  reflected  the  efforts  of  the  Depart¬ 
ment  to  decrease  its  supplies  in  equal  step  with  its  curtailment  of  general  activities. 

.  AUTOMOTIVE  EQUIPMENT 

The  estimates  of  the  Department  for  the  purchase  of  passenger-carrying  vehi¬ 
cles  during  the  fiscal  year  1933  aggregated  $250,000,  but  of  this  total  authoriza¬ 
tion  approximately  $20,000  remained  unused  at  the  end  of  the  fiscal  year.  The 
estimates  for  1934  were  cut  by  the  Department  to  $217,440.  In  the  preparation 
of  the  latter  estimates  the  needs  of  the  several  bureaus  were  not,  as  heretofore, 
covered  in  a  single  paragraph  at  the  end  of  the  bill  but  instead  were  separately 
indicated  in  the  various  bureau  sections  of  the  appropriation  text.  This  new 
form  of  presentation  of  course  had  the  approval  of  the  Bureau  of  the  Budget 
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and  the  chairman  of  the  Congressional  committees,  the  thought  being  that, 
because  of  the  substantial  amounts  involved,  bureau  officials  should  supplement 
the  usual  general  presentation  with  separate  explanatory  statements. 

By  assembling  in  two  general  procurements  the  bulk  of  the  Department’s  need 
for  automotive  equipment,  both  passenger-carrying  and  truck,  an  estimated 
saving  of  at  least  $70,000,  over  and  above  the  discounts  usually  obtainable, 
was  made. 

SURPLUS  PROPERTY 

During  the  latter  months  of  the  year,  the  Division  thoroughly  canvassed  the 
various  bureaus  for  the  purpose  of  segregating  surplus  furniture  and  office  equip¬ 
ment  in  order  that  they  might  be  reconditioned  and  in  readiness  for  use  by  the 
Agricultural  Adjustment  Administration  when  legislation  creating  that  activity 
became  effective.  By  thus  anticipating  the  needs  of  the  new  organization  delays 
in  getting  under  way  due  to  equipment  needs  were  minimized. 

TRAFFIC  ACTIVITIES 

This  section  supervises  and  directs  the  traffic  operations  of  the  bureaus  of  the 
Department.  It  makes  claim  for  loss  or  damage,  traces  for  delayed  or  lost  ship¬ 
ments,  diverts  shipments  in  transit,  arranges  for  special  cars  or  car  service,  and 
secures  from  the  Federal  Traffic  Board  for  the  bureaus  and  offices  of  the  Depart¬ 
ment  net. freight  rates  necesssary  to  making  awards  in  the  purchase  of  supplies, 
or  in  supplying  other  costs  in  shipping. 

It  keeps  the  shipping  officers  advised  of  changes  in  handling  local  shipping  or 
local  rates  by  rail,  water,  and  truck,  and  furnishes  such  rates  and  shipping 
instructions. 

SUPPLY  WORK 

During  the  year  the  Central  Supply  Section  greatly  improved  its  facilities  for 
handling  supply  work.  In  July  1932  the  Section  moved  from  the  basement  and 
first  floor  of  the  Administration  Building  to  more  commodious  quarters  on  the 
first  floor  and  in  the  basement  of  the  South  Building.  In  October  of  the  same 
year  it  also  occupied  the  east  half  of  the  fourth  floor  of  the  Federal  Warehouse, 
and  when  this  additional  space  was  found  to  be  inadequate  for  this  Depart¬ 
ment’s  needs  the  west  half  of  the  same  floor  was  made  available  for  storage  and 
issue  activity. 

After  occupancy  of  the  space  allotted  in  the  Federal  Warehouse  the  storage 
and  issue  work,  including  stocks,  of  the  Bureaus  of  Agricultural  Economics  and 
Biological  Survey  was  absorbed.  Further  consolidations  have  been  held  in 
abeyance  pending  developments  in  connection  with  the  proposed  consolidation 
of  all  Government  supply  activities  in  a  procurement  division  of  the  Treasury- 
Department. 

It  will  be  noted  that  the  Section’s  purchases  during  the  fiscal  y-ear  1933  are 
approximately  the  same  as  during  1932.  This  is  accounted  for  by  the  large 
volume  of  purchase  work  necessary  in  connection  with  emergency  organizations, 
notably  the  Crop  Production  Loan  Office  and  the  Agricultural  Adjustment 
Administration. 

SURPLUS  EXPERIMENTAL  MATERIALS 

During  the  year  the  Division,  operating  through  a  department  store,  disposed 
of  surplus  materials  resulting  from  experimental  work  at  the  nearby  farms  of 
the  D  partment,  realizing  net  proceeds  aggregating  $26,555.74  for  deposit  in 
the  Treasury  to  the  credit  of  miscellaneous  receipts.  During  the  same  period 
and  through  the  same  channel  it  disposed  of  similar  material  developed  in  con¬ 
nection  with  cooperative  work,  in  the  amount  of  $767.56,  the  proceeds  being 
returned  to  the  cooperators.  All  such  material  consisted  chiefly  of  dairy  and 
poultry  products,  meats,  fruits,  and  vegetables. 

COORDINATING  BOARDS 

During  the  year  the  chief  of  the  Division  continued  to  function  as  the  Depart¬ 
ment’s  representative  on  the  Federal  Specifications  Board,  the  Federal  Purchas¬ 
ing  Board,  the  General  Supply  Committee,  and  the  Federal  Standard  Stock 
Catalog  Board,  while  the  traffic  manager  functioned  as  the  Department’s  repre¬ 
sentative  on  the  Federal  Traffic  Board,  and  one  of  the  Division’s  staff  served  as 
a  member  of  the  Envelop  Committee  of  the  Post  Office  Department. 
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DIVISION  OF  OPERATION 

Appropriations  for  the  Office  of  the  Secretary  for  the  fiscal  vear  1933  totaled 
and  expenditures  $1,001,945  as  compared  with  $1,449,102  and 
ol, 002,412,  respectively,  for  the  fiscal  .vear  1932. 

GENERAL  ACTIVITIES 

the  two  completed  units  of  the  South  Building,  the  Administration  Building, 
r  -  .  nthe  corridors  and  men’s  toilets  of  the  east  and  west  wings  aggregate 
nob,!),  1  square  feet  of  space  which  is  cleaned  daily.  Expenditures  for  salaries 
f  pairing  force  aggregate  $93,615.46,  with  reimbursements  in  the  amount 
of  $35,574.77.  Expenditures  for  equipment  amounted  to  $4,721.78  and  for 
supplies  $2,023.90.  Waste-paper  sales  amounted  to  539,920  pounds,  and  receipts 
from  this  source  were  $517.01. 

The  volume  of  correspondence  handled  by  the  Secretary’s  file  room  has 
increased  rapidly  in  recent  months.  The  chief  of  this  section  cooperated  with 
the  Agricultural  Adjustment  Administration  officials  in  the  development  and 
installation  of  a  filing  system  for  that  organization,  also  the  establishment  of  a 
mail  collection  and  distribution  system  for  the  various  units  of  the  Administration. 

The  cost  of  operating  the  guard  force  for  the  fiscal  year  1933  was  $112,718.93, 
as  compared  with  $115,684.70  for  1932. 

• 

MECHANICAL  SHOPS 

The  outstanding  performance  of  the  mechanical  shops  during. the  fiscal  year 
wa.'j  the  construction  of  the  exhibits  for  the  Century  of  Progress  Exposition  at 
Chicago.  This  work  was  completed  and  shipped  in  time  for  erection  prior  to 
the  opening  of  the  exposition.  The  labor  costs  for  the  preparation  aggregated 
$16,298.89,  the  cost  of  materials  involved  an  expenditure  of  $4,159.66,  a  total  of 
$20,458.55. 

Table  15  furnishes  a  comparison  of  the  work  performed  by  the  mechanical 
shops  (including  motor-transport  service)  during  the  fiscal  vears  1931,  1932, 
and  1933. 

Table  15. —  Value  of  work  performed  by  the  mechanical  shops,  1931,  1932, 

and  1933 


Item 

1931 

1932 

1933 

Increase 
or  de¬ 
crease, 
1933  over 
1932 

Dollars 
367, 363 
227, 487 
13, 861 

Dollars 
352, 184 
212, 199 
12,365 

Dollars 

306,841 

181,677 

13,500 

Percent 

-13 

-14 

+9 

telegrams  and  telephone  calls 

On  August  20,  1932,  the  Department’s  telephone  and  telegraph  section  was 
moved  from  the  west  wing  of  the  Administration  Building  to  the  fifth  floor  of 
the  South  Building,  and  on  the  same  date  the  telephone  switchboard  was  changed 
from  the  manual  system  to  the  automatic,  or  direct  dialing  system.  Since  this 
change  eliminated  the  branch-to-branch  and  outgoing  trunks  and  tie-line  calls 
from  the  board,  it  enabled  the  Department  to  dispense  with  the  services  of  three 
telephone  operators.  On  April  19,  1933,  the  Arlington  Experiment  Farm  tele¬ 
phone  system  was  also  changed  from  the  manual  to  the  automatic,  with  apparent 
increase  in  operating  service  for  the'36  main  and  7  extension  stations  located 
at  this  point. 

The  number  of  telegraph  messages  handled  and  the  number  of  telephones  in 
service,  in  comparison  with  other  years,  are  given  in  table  16. 
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Table  16. — Number  of  telephones  in  use  and  telegraph  messages  handled,  1929  to 

1933,  inclusive 


Telephones 

Telegraph 

messages, 

Year 

Main 

stations 

Extension 

stations 

Total 

incoming 
and  out¬ 
going 

1929 . 

700 

762 

789 

1,462 

1,510 

1,712 

1,859 

1,917 

49,913 
50, 430 
61, 035 
62,  462 

1930 . . . 

721 

193! . 

807 

905 

1932 . . . . 

918 

941 

1933 . . . 

979 

938 

60,  257 

Bused  on  traffic  counts  made  at  various  times  during  the  year,  table  17  repre¬ 
sents  an  estimate  of  the  distributions  of  telephone  calls  made  as  compared  with 
1932: 


Table  17. — Distribution  of  telephone  calls  made  in  the  Department  of  Agriculture, 

1932  and  19.33 


Type  of  call 

Estimated  number  of 
calls  made 

1932 

1933 

Branch -to- branch . 

1,528,675 
199,979 
57, 619 
403, 386 
105, 607 
193,402 
149, 494 

(') 

254, 245 
62, 635 
>  552,  300 
97,800 
(>) 

2  210,200 
»  12, 123 
2  10,  250 

Outgoing  trunks . - . 

Outgoing  Government  trunks . . . . . 

Incoming  trunks . . . . . 

Outgoing  tie  lines . . . . . . . 

Incoming  tie  lines . . . . 

Outgoing  long-distance  and  toll . 

Incoming  long-distance  and  toll _ _ _ _ 

1  Since  the  introduction  of  the  automatic  system  no  tally  can  be  made  of  such  calls. 
!  These  calls  handled  by  operators. 


The  staff  actually  checked  and  audited  150,532  telegrams,  for  which  248  com¬ 
bined  vouchers  were  prepared,  amounting  to  $80,589.16.  For  the  fiscal  year 
1932  there  were  143,070  telegrams  and  228  combined  vouchers  representing 
expenditures  of  $77,516.21. 

There  were  200  telephone  rental  vouchers  audited  and  passed  to  the  various 
bureaus  and  offices  for  payment  aggregating  $42,050.88,  and  24  long-distance 
telephone-toll  bills  involving  an  expenditure  of  $10,659.05. 

nEAL  ESTATE  AND  HOUSING 

The  continued  development  of  the  Federal  building  program  has  resulted  in 
the  occupation  of  a  number  of  completed  structures,  while  tentative  plans  and 
approved  drawings  for  a  still  larger  number  of  buildings  have  been  examined. 
This  has  resulted  in  an  increase  in  the  amount  of  the  space  occupied  in  Federal 
buildings  though  the  program  has  not  developed  with  sufficient  rapidity  to  effect 
the  amount  of  commercial  space  rented. .  It  is  particularly  interesting  to  note 
that  although  the  commercial  area  leased  was  increased  by  137,083  square  feet 
this  rental  was  accomplished  at  a  reduction  of  $104,862.  Such  a  decrease  is  in 
part  attributable  to  the  general  lowering  of  rental  rates,  but  it  is  believed  that  a 
material  portion  of  this  saving  is  due  to  the  introduction  of  the  requirement  for 
competition  in  leasing. 

A  tabulation  by  bureaus  of  building  space  occupied  by  the  Department  and 
cost  of  rentals  for  the  year  1932  as  compared  with  1933,  is  not  feasible  (see  report 
of  Sept.  6,  1932,  p.  11,  table  15);  however,  the  situation  as  it  exists  in  1933  is 
shown  in  table  18. 
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Table  IS.  Space  occupied  by  Department  of  Agriculture  and  cost  of  rentals,  193S 


Bureau  or  organization 

Federal  buildings 

Rented  buildings 

In  District 
of  Co¬ 
lumbia 

Outside 
District  of 
Columbia 

In  District  of  Co¬ 
lumbia 

Outside  District  of 
Columbia 

Area 

Rental 

Area 

Rental 

Agricultural  Adjustment  Adminis¬ 
tration _ _ 

Square  feet 
G5, 982 

Square  feet' 

Square 

feet 

Dollars 

Square  feet 

Dollars 

Agricultural  Economics . 

241,  S-W 
12,658 
89,436 
28.929 
68,367 
24,606 
53,  528 
16,399 
68,057 

80, 169 
7, 127 
67, 730 
18, 141 
5, 542 

144,607 
30, 431 
30, 636 
25,569 
13, 319 
9,700 
175, 393 

98,338 
6,510 
32,966 
9, 426 
3,960 
2,479 
58,  516 

Agricultural  Engineering . 

Animal  Industry . 

Biological  Survey.. _ . . 

Chemistry  and  Soils..  . . . 

82, 895 

16,000 

Dairy  Industry . . 

Entomology _ _ 

13,188 

480 

111,410 

Experiment  Stations _ _ 

Extension  Service. ..  . . 

Farmers’  Seed  Loan  1  -  ... 

Food  and  Drug  Administration _ 

53. 873 

61,  707 
207,646 

1.  217 

11,386 

560.263 

5,937 

15,283 
146,  801 
9,364 

Forest  Service _ 

54, 971 

37,296 

Grain  Futures  Administration _ 

3, 834 
29,466 
50,048 
48,  713 
273, 429 
5.111 
23,  552 
232.  6.56 
47,775 

Home  Economics . . . . 

Office  of  Information _ 

Library. _ _ _ _ 

Plant  Industry  . . 

10,  351 
21,  777 
44, 124 
4,090 

40,054 
221, 119 
41,883 
1,069 
71, 055 

17,  924 
51, 972 
44,  017 
1,  062 
90,913 

Plant  Quarantine . . 

Public  Roads _ _ _ 

Secretary.. _ _ _ _ 

27,930 

36,909 

(3) 

15,000 

Weather  Bureau _ _ _ 

Total . . . ! 

118,954 

2,224 

1.000 

1,  438,  278 

773,653  j  204.929 

69,296 

1, 382, 421 

589, 531 

1  Exclusive  of  buildings  owned  by  Department  of  Agriculture. 
*  Transferred  to  Farm  Credit  Administration  May  27,  1933. 

3  Rental  paid  by  another  department. 


A  summary  of  total  space  occupied  by  the  Department  of  Agriculture  and  cost 
of  rentals  for  the  years  1931,  1932,  and  1933  is  shown  in  table  19. 

Table  19. — Space  occupied  by  Department  of  Agricult  ure  and  cost  of  rentals,  1931  to 

1933,  inclusive 


Year 

Federal  buildings 

Rented  buildings 

In  District 
of  Colum¬ 
bia 

Outside 
District  of 
Columbia 

In  District  of  Co¬ 
lumbia 

Outside  District  of 
Columbia 

Area 

Rental 

’  Area 

Rental 

1931 . 

1932... . I — . 

1933 . . . 

Square  feet 
1, 027, 686 
1,331,041- 
1,  438, 278 

Square  feet 
429, 140 
601,727 
773,653 

Square 

feet 

326, 629 
217,817 
204,929 

Dollars 
133, 945 
72,051 
69,296 

Square  feet 
1,317,114 
1,245,338 

1, 382,  421 

Dollars 
745, 692 
694,  393 
589,  531 
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United  States  Department  of  AoKicn/rruE, 
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Sir:  I  submit  herewith  the  report  of  the  work  of  the  Office  of 
Personnel  and  Business  Administration  for  the  fiscal  year  ended 
June  30,  1934. 

Respectfully, 

W.  \V.  Stockberoer,  Director. 

Hon.  Henry  A.  Wallace, 

Secretary  of  Agriculture. 


INTRODUCTION 

In  preparing  the  accompanying  report  an  effort  was  made  to  present  as  con¬ 
cisely  as  possible  the  major  activities  of  the  year.  Much  might  be  said  of  the 
constant,  unselfish  service  of  the  employees  who  have  had  to  meet  almost  unprec¬ 
edented  demands  upon  their  energy  and  ability.  The  Office  has  cooperated  with 
the  Agricultural  Adjustment  Administration  to  the  fullest  extent  in  the  work 
incident  to  building  up  the  staff  of  that  organization  and  in  providing  for  its 
housing. 

The  work  of  the  Office  is  set  forth  under  the  individual  divisions. 

BRANCH  OF  PERSONNEL 
division  of  appointments 

APPOINTMENTS,  SEPARATIONS,  AND  PROMOTIONS 

On  June  JO,  1934,  there  were  38,023  persons  under  appointment  in  the  Depart¬ 
ment,  as  compared  with  20, alt  at  the  close  of  the  fiscal  year  1933,  an  increase  of 
12,079  employees.  This  large  increase  in  the  personnel  of  the  Department  is 
fine  to  a  gain  of  5,020  employees  in  the  Agricultural  Adjustment  Administration, 
which  was  organized  May  12,  1933,  and  increases  on  account  of  the  allotments 
of  emergency  appropriations  from  the  Public  Works  Administration,  the  Civil 
Works  Administration,  and  for  the  emergency  conservation  work.  Personnel 
data  for  the  last  4  years  are  shown  in  table  1. 

Table  1. — Personnel  activities  of  the  Department  of  Agriculture,  1931,  1932,  1933, 

and  1 93  f 


Year  ended  June  30 

Employees  on  rolls  of  Department 

—  i  Total 

service  servlce  > 

Field 

stations 

Employees 

appointed 

Separations 
from  the 
Depart¬ 
ment 

1931 . . . 

5,  639 

22,  524 

28,  163 

1,451 

10,  258 

7,836 

1932 . 

5,  664 

t  21, 764 

27,  428 

1,451 

6,  612 

7,  425 

1933. . . . 

5,  521 

>  21,023 

26,544 

1,451 

3,915 

4,  721 

1934.. _ _  _ 

10,  032 

!  28,  591 

»  38,  623 

1,451 

4  31.434 

*  19,  355 

1  Includes  78  in  foreign  service. 

1  Includes  80  in  foreign  service. 

1  Includes  5,132  in  Agricultural  Adjustment  Administration. 

*  Includes  11,667  in  Agricultural  Adjustment  Administration, 

*  Includes  6,647  in  Agricultural  Adjustment  Administration. 
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*  \  h '[l.on  to  t!le  abo™  *u"nber  there  were  969  collaborators  serving  without 
compensation  on  June  30,  1934.  The  largest  number  of  employee*  previously 

JiiUM  ^gPart,nent  was  dum,g  the  World  War  period,  the  total  being  25,239  on 

The  Department  personnel  experienced  a  turnover  of  10.63  percent  during  the 
liscal  year  1934  as  compared  with  3.88  percent  during  the  fiscal  year  1933,  5.98 
percent  during  1932,  7.95  percent  during  1931.  and  9.79  percent  during  1930. 

1  he  number  of  appointments  during  the  fiscal  year  1034  was  700  percent  more 
than  the  number  appointed  in  1933,  while  the  number  of  separations  was  310 
percent  more  than  in  1933.  1  here  were  914  changes  of  assignments  involving 

promotions  of  employees  to  fill,  vacancies  in  higher  grades  in  1934  in  comparison 
with  139  in  1933.  i'he  so-called  “administrative  promotions,”  i.  e.,  promotions 
within  the  grade,  were  prohibited  by  the  Economy  Act  of  June  30,  1932. 

Authorities  were  obtained  from  the  President  to  fill  5,023  positions  in  the 
Department  of  Agriculture  during  the  fiscal  year. 

During  the  year  254  formal  applications  for  positions  were  received  and 
circulated  throughout  the  Department,  as  compared  with  144  during  the  fiscal 
year  1933. 

RECORD  OK  LEAVE 


As  indicated  in  the  report  for  last  year,  statistics  for  leave  during  the  calendar 
year  1932  were  not  available  because  of  legislation  changing  the  procedure  of 
granting  annual  leave.  However,  statistics  for  sick  leave  for  the  calendar  year 
1932  have  been  compiled.  During  this  year  employees  were  entitled  to  annual 
leave  from  January  1  to  June  30.  From  July  1  to  December  31,  leave  other  than 
sick  was  charged  to  the  legislative  furlough  without  pay.  It  may  be  interesting 
to  note  whether  or  not  the  changing  of  the  annual  leave  during  this  year  had  any  1 
effect  upon  the  amount  of  sick  leave  taken.  The  records  show  that  during  the 
last  8  years  men  and  women  working  for  the  Department  in  Washington  took 
an  average  of  7.5  days  sick  leave.  For  the  year  1932  the  employees  used  7.8 
days  of  sick  leave  on  the  average. 

In  the  field,  where  the  limit  of  sick  leave  was  15  days,  the  8-year  average 
of  sick  leave  taken  by  the  men  and  w  omen  combined  is  only  3  days,  while  for  1932 
the  leave  taken  was  the  same  as  the  8-year  average. 

Contrary  to  the  common  report  that  Government  employees  in  Washington 
take  30  days  sick  leave  each  year,  it  is  found  that  during  the  last  8  years  27 
percent  of  the  employees  of  the  Department  did  not  take  any  sick  leave  while 
only  5.6  percent  took  the  full  amount  of  30  days.  In  the  field  52  percent  of  the 
employees  took  no  sick  leave,  while  only  6.7  percent  took  the  maximum  of  15 
days. 

WORK  INCIDENT  TO  APPOINTMENTS,  TRANSFERS,  AND  PROMOTIONS 

Personnel  changes  in  the  Department  necessitated  contacts  with  the  Civil 
Service  Commission,  and  certificates  and  authorizations  were  obtained  as  indi¬ 
cated  in  table  2. 


Table  2. — Personnel  changes  in  the  Department  of  Agriculture,  1931,  1932,  1933, 

and  1934 


Item 

1931 

1932 

1933 

1934 

1,420 

385 

702 

74 

1,510 

481 

212 

27 

619 

194 

108 

254 

289 

165 

69 

465 

762 

462 

94 

4,848 

4,031 

3 

432 

443 

66 

6 

11 

6 

132 

26 

7 

29 

RETIREMENT  RECORDS 

During  the  past  fiscal  year  259  employees  were  retired  in  accordance  with  the 
Retirement  Act. 

Figures  showing  retirements  for  the  past  4  years  are  shown  in  table  3,  and  the 
average  annuities  paid  in  the  various  groups  are  shown  in  table  4. 
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Table  3. — Number  of  employees  retired,  1.931,  1932,  1933,  and  1934 


Year  ended  June  30 

Annuity  retirements  in  class 

Disability  retirements  in  class 

Cases 

dis¬ 

posed 

of 

Profes¬ 

sional 

Sub- 

profes¬ 

sional 

Clerical, 

adminis¬ 

trative, 

and 

fiscal 

Custo¬ 

dial 

Profes¬ 

sional 

Clerical, 

Sub-  adminis-  r  . 
prufes-  trative,  V?, 

sional  and  ai“1 

fiscal  | 

1931 . . . . . 

36 

88 

20 

27 

17  20  3 

307 

1932 . 

22 

41 

13 

y 

8 

17  8  10 

378 

1933- . - _ _ 

81 

132 

22 

28 

y 

23  |  19  15 

328 

193-4 _ _ 

51 

63 

58 

24 

12 

12  |  28  '  11 

•259 

Table  4. — Averages  of  the  annuities  in  the  various  groups,  1931 ,  1932x  1933,  and 

1934 


Group 

1931 

1932 

1933 

1934 

Professional  and  scientific .  . 

Subprofessional . .  ..... 

$ i,0(Xl.  77 
92*5.  til 
907.  88 
749  42 

$1,  UK).  77 
972.  67 
981.  88 
698.  57 

$1.  114.04 
1.012.91 
903.  07 
685. 98 

$1, 102. 22 
946.81 
916.  S3 
757.  72 

Clerical,  administrative,  and  fiscal . . 

Custodial . .  . 

Continuances  in  the  service,  which  require  the  approval  of  the  President,  were 
practically  eliminated  by  the  Economy  Act  of  June  30,  1932.  Only  two  exten¬ 
sions  beyond  the  retirement  age  were  granted  this  consideration  during  the 
fiscal  year,  one  for  t he  Chief  of  the  Bureau  of  Plant  Industry  for  (i  months,  and 
the  other  for  the  Chief,  Division  of  Soil  Survey,  in  the  Bureau  of  Chemistry  and 
Soils  for  1  year. 

Table  5. — Number  of  employees  who  received  continuances  after  reaching  retirement 

age,  1931,  1932,  1933,  and  1934 


Year  ended  June  30 

Extensions 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

1931 . . . 

53 

29 

3 

1 

2 

1 

1932 _ _  _ 

60 

35 

1 

0  , 

0 

0 

1933  . . . 

1 

2 

1 

0 

0 

0 

1934 _ _ _ 

2 

0 

0 

0 

0 

0 

The  scope  of  the  retirement  work  has' greatly  widened  during  the  fiscal  year 
and  apparently  will  continue  to  do  so.  This  is  due  partly  to  the  new  civil  service 
retirement  system  which  requires  a  monthly  statement  of  the  retirement  deduc¬ 
tions  to  the  credit  of  the  employees  who  are  appointed  and  separated,  and  an 
annual  report  of  the  total  amount  of  retirement  deductions,  deposits,  and  rede¬ 
posits,  by  bureaus. 

OFFICE  OF  CLASSIFICATION 

By  virtue  of  an  act  of  Congress  (Title  1,  Public,  No.  10,  73d  Cong.;  approved 
May  12,  1933),  the  Agricultural  Adjustment  Administration  was  created.  Under 
the  terms  of  this  act  the  Secretary  of  Agriculture  was  authorized  to  appoint  such 
officers  and  employees,  according  to  the  terms  of  the  Classification  Act  of  1923 
and  its  amendments,  and  such  experts  as  were  necessary  to  execute  the  functions 
vested  in  him  under  the  act. 

As  only  32  positions  were  termed  expert,  out  of  approximately  5,000,  the 
creation  of  this  Administration  has  greatly  increased  the  classification  work  of 
the  Department.  It  became  necessary  after  several  months  of  operation  to  place 
a  departmental  representative  in  the  Agricultural  Adjustment  Administration 
with  authority  to  investigate  positions  and  prepare  classification  sheets  for 
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nresentation  to  the  central  office  under  the  Director  of  Personnel.  In  this 
connection  the  Civil  Service  Commission  rendered  hearty  c°“p^j^8tments  of 


Year  ended  June  30 — 

Appoint-  1 
ments  to 
new  posi¬ 
tions 

Changes  in 
duties 

Changes  to 
vacancies 

Appeals 

545 

430 

979 

725 

110 

23 

is, 

1  246 
s  5,  561 

143 
»  1,274 

104 
«  2, 329 

5 

15 

Total 


2,064 
1,  255 
498 
9, 179 


the  Agricultural  Adjustment  Administration. 


.  170  positions  were  allocated i  during June 

!  4,751  positions  were  allowted  »n  the  ^ncumm  ^  J  nt  Administration. 

*.  Si MffldjusUnt  Administration. 

branch  of  business  and  fiscal  operations 

the  department  BUDGET 

Funds  made  »vnll.b,e  to  the 

during  the  fiscal  year  1934  totaled  $1.  >  ’ed  with  the  fiscal  year  1933,  was 

in  table  7.  The  incrcase  in  funds,  a  P  mcasures,  the  regular  funds  of  the 

tS&SZE&VL  S&2T-  »  “b,C8  7'8,  :nd  9'  ,0„  ^  ,9M 


Table  7- 


Item 


RnM^Pe“road  construction. . 
itoad  funds . " 


Total . 

Emergency  appropriations  and  allotments: . . 

Public _>\  orks  aUotmenu  ‘  aUotments) . - 


Civil  Works  projects  (supervisory 
Emergency  conservation  work.— 


Total . 

Grand  total . 


1933 

1934 

$78, 095, 537 
108, 905, 000 

1  $72,  216,  584 
39, 457, 400 

187, 000, 537 

111,673, 984 

132, 000, 000 

437, 791, 725 
647, 135, 000 
25, 026, 363 
885,  336 
21, 035, 000 

132,000,000 

1,131,873,418 

.  319,000,537 

j  1,243, 547,402 

i  Expenditures  limited  to  *64,248,777. 


An  analysis  of  these 


funds  is.  shown  in  tables  8  and  9. 


I 
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Table  8. — Detailed  statement  of  regular  Department  of  Agriculture  funds  for  fiscal 

years  1933  and  1934 


1933  appro¬ 
priation 

1934 

Activity 

Total  appro¬ 
priation 

Expenditure 

limitation 

Ordinary  activities: 

Office  of  the  Secretary . . . 

$1,206,547 

$1, 181,857 

$806, 639 

Office  of  Information . . - - - 

1,  335,  800 

1,  226,  287 

999,  130 

Library - - -  -  . 

106, 100 

100,  223 

85,  976 

Office  of  Experiment  Stations  (exclusive  of  payments  to 
States) - - -  — .  . . 

294,  21*4 

226, 961 

203,  245 

Extension  Service  (exclusive  of  payments  to  States) _ 

l,  fins,  no 

1,583,  822 

1,  215,  578 

Weather  Bureau  - - - 

4.  164,038 

3,  731,  235 

2,961,459 

Bureau  of  Animal  Industry . . . . 

15,  324,947 

14,  398,  524 

1 1, 906,  534 

Bureau  of  Dairy  Industry - - - - 

717,41a 

655,  1 

550,  150 

Bureau  of  Plant  Industry _ _  _  . 

4,  268,  974 

3,  884,  222 

3,  294,  377 

Forest  Service  (exclusive  of  forest  roads,  payments  to 
States,  forestry  receipts  and  special  funds,  and  forest-fire 
deficiency) . . - . - . •- . . . 

10,  780,  924 

9, 952, 610 

7,  792,  447 

Bureau  of  Chemistry  and  Soils _ _ _ .. 

1,925. 0H0 

1.  766,  458 

1, 500, 197 

Bureau  of  Entomology  and  Plant  Quarantine  1 _ 

5, 623,  725 

4,984,415 

3,  747, 685 

Bureau  of  Biological  Survey _ _  _ _ 

1,756,  177 

l,  .m  2m) 

1,079,918 

Bureau  of  Agricultural  Engineering . .  . 

61H,  690 

508,  206 

424,351 

Bureau  of  Agricultural  Economics..  _ _  .. 

6,813,  350 

6,  232,  703 

4,  970,  529 

Bureau  of  Home  Economies . . . . 

233,  365 

212,  740 

173, 116 

drain  Futures  Administration . 

2  is,  h:*x 

200.  (XX) 

176,520 

Food  and  Drug  Administration . . .  . 

1.716,  167 

1,  5X9,  .505 

1,510,679 

Total . . . . . 

58,  792. 634 

53,791.  187 

43, 398, 530 

Special  items: 

Fighting  forest  fires  (deficiency) .  . 

1,000,000 

!  412,000 

Chinch-bug  control  (Bureau  of  Entomology  and  Plant 

1,  (XX),  000 

975, 000 

Grasshopper  control  (Bureau  of  Entomology  and  Plant 
Qu  ir.mtinj) . . . .  ......... 

3  2,314, 100 

Total . . . . .  . .  .  . 

1,  000,  000 

1.  (MM),  (XX) 

3.701,  100 

Payments  to  States  (exclusive  of  road  funds  and  forest-receipt 
funds): 

State  agricultural  experiment  stations  for  research  under 
Hatch,  Adams,  and  Purnell  Acts  (Office  of  Experiment 
■Stations) . .  ....... 

4,374,000 

4  ;  381, 000 

4,381,000 

State  colleges  of  agriculture  for  extension  work  under 
Smith-Lever  and  supplemental  Acts  (Extension  Serv¬ 
ice) _ _  _ _ _ _ 

8,  728, 096 

8,  738, 096 

8,  738,  096 

Forest-fire  cooperation  (Forest  Service) _ _  ... 

1,611,580 

1,587,513 

1,567,  683 

Cooperative  distribution  of  forest-planting  stock  (Forest 
Service) _ _ _ _  _ _ _ _ 

79,  900 

74,  730 

56,  130 

Total.. . . . . 

14, 793, 636 

14.781.339 

14,  742,909 

Forestry  receipts  and  special  funds  (Forest  Service): 

Refunds  to  depositors . . . .  . . 

75, 000 

75, 000 

60,  000 

National  Forest  Reservation  Commission  expenses .  _ 

576 

3,  600 

3.500 

Payments  to  States  and  Territories  (national-forest  re¬ 
ceipts  fund)  _ _ _ 

568,  257 

650, 861 

650,861 

Payments  to  school  funds,  Arizona  and  New  Mexico  (na¬ 
tional-forest  receipts  fund) . . . 

21,221 

28,  456 

2S,  456 

Roads  and  trails  for  States  (national-forest  receipts  fund). 

500,  (MX) 

370.  (XX) 

122,280 

Cooperative  work  (contributed  funds) _ _ _ 

2,344,213 

1,516,  111 

1,516,141 

Total . . . . . . . 

3,  509,  267 

2,  644, 058 

2,381,238 

Total* . . . 

78, 095,  537 

72,  216,  584 

64,  223,  777 

Road  funds  (regular): 

Federal-aid  highways . . . .  . 

100,  000,  000 

35, 000, 000 

35,  000, 000 
4,  457,  400 

Forest  roads  and  trails . 

8.  905,  000 

4,  457,  400 

Total .  . . . 

108,  905,  000 

39, 457, 400 

39, 457,  400 

Grand  total _ _ _ _ _ _ 

187,  000,  537 

111,673,984 

103, 681, 177 

1  In  anticipation  of  the  consolidation  of  the  Bureaus  of  Entomology  and  Plant  Quarantine,  July  1,  1934, 
a  rearrangement  of  funds  prior  to  this  date  was  effected  which  makes  it  impracticable  to  show  separately 
the  appropriations  of  these  2  Bureaus  for  1934. 

1  Made  available  from  unexpended  balances  of  salaries  and  expenses,  Forest  Service,  1934. 

Apportioned  for  expenditure  in  1931  out  of  $2,354,893  appropriation  provided  by  Agricultural  Appro¬ 
priation  Act,  fiscal  year  1935,  and  made  immediately  available. 

4  Except  road  funds. 

.tjH* 
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Table  9.^-Detailcd  statement  of  emergency  funds  available  to  Department  of  Agri¬ 
culture  for  fiscal  years  1933  and  1934 


Activity 

1933 

1934 

Road  construction: 

$120,000,000 

$400, 000, 000 

10,000,000 

25,  100. 000 

2,000,000 

5, 000, 000 

7, 431,000 

200.  725 

Total . . . . . . . . . — 

1  132,000.000 

*  437,791,725 

Agricultural  Adjustment  Administration: 

J  100,000,000 

Advances  from  Treasury  for  rental  and  benefit  payments,  removal 
of  agricultural  surpluses,  and  administration  (reimbursable  from 

*  490, 385, 000 

Advances  from  Treasury  for  tax  refunds  by  Bureau  of  Internal 

<  19,  500, 000 

Allotment  under  section  220,  National  Industrial  Recovery  Act  for 
corn-hop  propram  (rental  and  benefit  payments)  and  administra- 

s  37, 250, 000 

Total  . . . . - . 

647, 135,  000 

Public  Works  allotments  (exclusive  of  road  funds); 

Miscellaneous  funds:  ... 

Physical  improvements  and  control  of  tree-destroying  diseases 

14, 967, 745 

Physical  improvements  at  department  field  stations  and  in  the 

4, 650, 582 

Special  projects  (control  of  plant  disease  and  insect  pests,  construc¬ 
tion  of  erosion-control  nurseries,  purchase  of  land  for  National 

5, 408, 036 

s  25,026,  363 

Civil  Works  projects:  ,  _  ,  .  ;1  „rArlrc 

Allotment  to  Department  of  Apriculturc  from  Federal  Civii  WorKs 
Administration  for  supervision  of  work-relief  projects  relating  to 

885,330 

'  Expenditures  for  work-relief  projects,  covering  a  miscellaneous  group 
of  activities  affecting  many  phases  of  the  work  of  the  Department, 
of  Agriculture,  including  statistical  and  economic  studies,  pest- 

(•) 

885,330 

Emergency  Conservation  work  (authorized  by  Emergency  Conservation 
Acquisition  of  additional  forest  lands  (allotted  for  direct  expenditure 

t  20, 000, 000 

8  1,000,000 

Purchase  and  rental  oi  l  inn  ior  wuauie  reiu^cs  - - -  .  , 

Investigations  by  Bureau  of  Chemistry  and  Soils  to  determine  the 

»  35, 000 

selenium  content  of  soils  in  certain  areas  — -- ■ --  -  -  - .  : 

Civilian  Conservation  Corps  activities  on  natiorial-  orest  and  o  her 
lands  under  supervisory  direction  of  Forest  bemce,  and  certain 
s|>ecial  projects  of  other  bureaus  of  Department  carried  out  by 

(10) 

u  21,035,000 

132, 000, 000 

1,131,873,418 

i  Emergency  Relief  and  Construction  Act  of  1932. 
i  Public  Works  allotments  under  National  Industrial  Recovers  Act. 

»  Agricultural  Adjustment  Act. 

i 

Pl*> A  llo  rated  to*Departn»erR  oVSCeun^r  Executive  Order  No.  6724,  dated  May  28,  1934;  financed 

Executive  Order  No.  6235,  dated  Sept.  5,  1933;  financed  from  National 
Industrial  5?c,0VlIy„~«li»nw'rlinds  through  War  Dipartment,  which  continue  available  in  fiscal  year 

^^Unobligated  bafanoesto  continue  available  in  fiscal  year  1935. 
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DIVISION  OF  ACCOUNTS  AND  DISBURSEMENTS 

During  the  11  months  ended  Mav  31,  1934,  the  Division  of  Accounts  and 
Disbursements  disbursed  $354,546,470.77,  exclusive  of  rental-benefit  payments 
under  the  provisions  of  the  Agricultural  Adjustment  Act  of  May  12,  1933'  This 
involved  the  examination  and  payment  of  381,868  vouchers  and  pay  rolls  and 
the  issuance  of  1,016,597  checks  on  the  Treasurer  of  the  United  States.  Com¬ 
pared  with  the  previous  fiscal  year,  the  amount  disbursed  during  this  1 1-month 
period  was  $121,487,407.89  greater  than  that  for  the  full  12  months  preceding, 
with  an  increase  of  24,605  in  the  number  of  vouchers  and  pay  rolls  examined  and 
paid,  and  an  increase  of  389,035  in  the  number  of  checks  issued. 

The  rental-benefit  payments  under  the  Agricultural  Adjustment  Act,  amount¬ 
ing  to  $249,478,133.42  additional  for  the  11  months  ended  May  31,  1934,  were 
made  by  a  specially  organized  emergency  section  of  the  disbursing  office,  consisting 
of  a  large  group  of  temporary  personnel  carried  on  the  rolls  of  the  Agricultural 
Adjustment  Administration.  These  payments  required  the  issue  of  2,831,919 
additional  checks,  which  were  prepared  on  punch-card  forms  by  means  of  electric 
tabulating-machine  equipment  and  automatically  signed  by  electrically  operated 
machines  with  the  facsimile  signature  of  the  disbursing  clerk,  superimposed  on  a 
protective  background  of  complicated  design.  This  was  the  first  time  in  the 
history  of  Government  disbursing  work  that  checks  of  this  type  were  used  and 
also  the  first  time  that  the  Treasury  Department  permitted  the  use  of  a  facsimile 
signature  on  Government  checks,  without  manual  countersigning  by  a  duly 
authorized  deputy. 

A  comparison  of  the  number  of  vouchers  paid  and  checks  drawn  with  the 
preceding  5  years  is  shown  in  table  10. 

Table  10. — Number  of  vouchers  paid  and  checks  drawn,  fiscal  years  1929  to  1934, 

inclusive 


Fiscal  year 

Vouchors 

paid 

Checks 

drawn 

Fiscal  year 

Vouchers 

paid 

Checks 

drawn 

1929 . . . . . 

292, 947 
333, 059 
‘  374,  349 

473,384 
546, 145 
>  648,  205 

1932... 

393, 480 
357,  261 
381,866 

658, 338 
627, 562 
>1,016,597 

1930  . . . .  ... 

1933 . 

1931  _  . . . . . 

1934... . 

1  Exclusive  of  89,000  vouchers  paid  and  a  like  number  of  ckecks  issued  in  connection  with  emergency 
drought  relief  and  rehabilitation  loans  to  farmers. 

*  Exclusive  of  2,831,919  checks  issued  for  rental-benefit  payments  under  the  Agricultural  Adjustment  Act 
of  May  12,  1933. 

The  disbursing  clerk  received  from  the  various  bureaus  of  the  Department  and 
deposited  in  the  Treasury  to  the  credit  of  the  proper  appropriations  and  funds  or 
the  required  general  fund  revenue  accounts,  collections  of  public  moneys  totaling 
$6,402,036.75,  exclusive  of  special  deposits  of  Agricultural  Adjustment  Act  cotton 
funds  placed  to  his  credit  directly  in  the  Treasury  or  Federal  Reserve  banks 
instead  of  being  remitted  through  the  disbursing  office.  The  foregoing  amount 
consisted  of  $5,484,064.34  in  repayments  to  the  proper  appropriations  or  funds 
and  $917,972.41  in  miscellaneous  revenues  accruing  from  sales  of  Government 
property,  services  rendered  the  public,  fees  for  the  official  inspection,  grading,  or 
classification  of  commodities  and  from  other  sources  authorized  by  law.  These 
collections  involved  the  receipt,  handling,  verification,  and  posting  of  5,366 
schedules  of  collections,  comprising  46,340  individual  remittances  in  the  form  of 
checks,  drafts,  money  orders,  and  currency  transmitted  to  the  disbursing  clerk  by 
the  various  bureaus  of  the  Department. 

The  special  deposits  of  Agricultural  Adjustment  Act  cotton  funds,  mentioned 
in  the  preceding  paragraph  as  not  being  included  in  the  disbursing  clerk’s  regular 
collection  account,  amounted  to  $140,022,419.54  additional  and  consisted  of: 
(1)  $55,395,325.82  borrowed  from  banks  and  $3,300,000  borrowed  from  the 
Reconstruction  Finance  Corporation  to  finance  the  cotton  operations  provided  for 
by  the  act;  (2)  $38,944,958.72  borrowed  from  the  Commodity  Credit  Corporation 
for  making  advances  to  members  of  the  Cotton  Producers  Pool  at  the  rate  of  4 
cents  per  pound  on  cotton  which  had  been  optioned  to  them  byfthe  Government; 
(3)  $19,018,065  received  from  the  Farm  Credit  Administration  in  adjustments  on 
cotton  acquired  therefrom  by  the  Department;  and  (4)  $23,364,070  in  repayments 
made  by  the  banks  in  connection  with  cotton  transactions  handled  by  them  for 
the  Secretary  of  Agriculture. 
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ST-  ‘SSbu^LnlSf^  transferred  STthe  newly  created  Office  of 
Budget  and  Finance. 

OFFICE  OF  ACCOUNTS  (OFFICE  OF  THE  SECRETARY) 

The  Office  of  Accounts  is  responsible  for  the  administrative  audit  and  accounting 
f  °  t' '  T""8  of* the  ^Office^of5  the^  Secretary^  ^be^Extenrion°SCT  vice*,11!  nclud  in  gC a  1  arge 

U8i0fsummarfoaftthee0foutine  activities  of  this  Office  is  shown  in  tables  11,  12, 
and  13. 

Table  11. -Audit  work  accomplished,  1931,  1932,  1933,  and  1934 


Fiscal  year 

Claims 

audited 

Purchase 
orders  pre¬ 
audited 

Contracts 

audited 

Items  in¬ 
volved 

168, 745 
167,  481 

1  120,  406 
833, 616 

15,526 
15,115 
14, 482 
52, 072 

5,869 
5, 277 
5,  227 
8,293 

266 

226 

182 

158 

i  Preaudit  before  release  of  5,409  commitments. 

The  volume  of  work  handled 

about  600  percent  oyer  1933  and  was  g  tl  P  ,t ural  adjustment  programs 

r0gissg  to  the  usuai  objective 

classification. 

Table  12.-«ccord  of  pay  roll  and  miscellaneous  items,  1931,  1932,  1933,  and  1934 


Fiscal  year 

Pay  roll 
prepared 

Pay-roll 

items 

Letters  of  j 
authoriza-  | 
tion  written 

i 

Collection 
claim's  filed 

Transpor¬ 

tation 

requests 

issued 

Hills  of 
lad  inn 
issued 

3, 138 

.50, 379 

635 

186 

301 

293 

6, 237 
5, 785 

1,918 

1,711 

3, 203 

51, 802 

5, 862 

1,268 

3,  434 
25, 124 

52,  592 

270 

5,565 

1,935 

_ 

On  the  basis  of  items  alone  Extension1  Service  expenditures  on 

percent,  but  the  required  segrega  qtntps  counties  and  commodities,  and 
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Table  13.  Funds  under  direct  and  indirect  control  of  Office  of  Secretary,  1931, 

1932,  1933,  and  198 4 


Fiscal  year 

Aggregate 

amount 

Warranted  to 
States 

Offset  by 
States 

Supplemen¬ 
tary  State 
funds 

1931  . 

1932  . 

1933  .  . 

1934. . 

$33,  KOO,  259.  97 
34,  278,  672. 98 
32,092,  729.41 

$13,012,936.00 
13,  255,  717.  00 
13,  181,027.71 

$6, 192, 936.  00 
6, 774,514.02 
0, 547, 090.  28 
6,  198,  096.  00 

$8,813, 102. 18 
9,  000,  000.  00 
7,  204,  760.  99 
4,321,958.  40 

The  work  in  the  administrative  accounting  section  for  the  fiscal  year  1934 
showed  a  proportionately  larger  increase  than  indicated  for  other  sections  due  to 
number  and  complexity  of  commodity  budgets  and  necessary  elaboration  of 
records  to  meet  the  manifold  needs  of  administrators  and  budget  control.  Opera¬ 
tion  on  a  cash-withdrawal  basis  together  with  requirements  of  the  Economy  Act 
relating  to  vacancies,  legislative  furlough,  and  executive  salary  rcduetipns 
required  the  maintenance  of  special  records  and  an  unusual  volume  of  entries 
under  regular  appropriations  accounts.  Activities  under  Agricultural  Adjust¬ 
ment  Administration  cooperative  field  programs  increased  the  bookkeeping  work 
to  more  than  3,000,000  entries  for  the  fiscal  year,  as  against  600,000  in  1933. 
Financial  reports  rendered  monthly  increased  from  around  70  in  1933  to  over 
400  in  1934. 

Effective  July  1,  1933,  all  expenses  in  connection  with  the  purchase,  storing, 
and  issue  of  supplies  and/or  equipment  by  the  Central  Supply  Section  were 
required  to  be  charged  proportionately  as  a  part  of  the  cost  of  the  materials 
issued  or  service  rendered,  and  the  necessary  overhead  and  collection  accounts 
were  organized  and  have  been  maintained  in  addition  to  the  usual  stock  account. 

Due  to  the  transfer,  during  the  year,  of  the  mechanical  shops  to  the  Department 
of  the  Interior,  the  cost-accounting  work  being  handled  by  this  Office  was  dis¬ 
continued. 

DIVISION  OF  PURCHASE.  SALES,  AND  TRAFFIC 

Progress  toward  centralization  of  the  supply  activities  of  the  Department 
in  the  Division  of  Purchase,  Sales,  and  Traffic,  which  was  suspended  following  the 
issue  of  Executive  Order  No.  6166  of  June  10,  1933,  establishing  a  Procurement 
Division  in  the  Treasury  Department  with  broad  powers  of  general  centralization, 
was  resumed  during  the  latter  part  of  the  fiscal  year  1934,  after  the  general 
regulations  of  the  Procurement  Division  had  appeared  and  the  policies  of  that 
organization  had  been  announced.  One  more  of  the  larger  bureaus  of  the  Depart¬ 
ment — the  Bureau  of  Plant  Industry — was  included  in  the  departmental  cen¬ 
tralization  before  the  close  of  the  year. 

Due  to  the  operation  of  the  many  emergency  agencies  of  exceptional  size  and 
scope  created  by'  the  President  and  the  Congress,  as  factors  in  the  general  recovery 
program,  a  sharp  advance  in  the  volume  of  business  in  every  major  activity  of  the 
Division  occurred.  An  account  of  the  operations  of  the  Division  and  a  compari¬ 
son  with  those  of  previous  years  are  given  in  table  14. 


Table  14. — Purchases,  sales,  and  other  activities  of  the  Division  of  Purchase,  Sales, 

and  Traffic,  1932,  1933,  and  1934 


Item 

1932 

1933 

1934 

Bid  Section: 

Bid  transactions _  _ 

4,000 

2,831 

4,  122 

Flow  of  bids: 

First  quarter.  - 

_  _ percent.. 

24 

28 

13 

Second  quarter - 

15 

17 

28 

Third  quarter.  - 

20 

20 

21 

Fourth  quarter _ ... 

_ _ do  — 

41 

35 

38 

Bureau  purchase  orders  in  excess  of  $500  approved 

number.. 

129 

70 

109 

Aggregate  amount - 

163,  742.  53 

53,911.66 

346, 373.  57 

Forest-road  contracts  examined 
Secretary.  .  — - 

prior  to  approval  by 

65 

145 

165 

Aggregate  amount . . 

3,  274, 854. 68 

10,  761,  152.  08 

12, 164, 018. 13 

495 
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Table  14.  Purchases,  sales,  and  other  activities  of  the  Division  of  Purchase,  Sales, 
and  Traffic,  1932,  1933,  and  193f— Continued 


Item 


Definite  quantity  purchases  of  auto  tires  and  tubes 
T,  ..  dollars. 

Definite  quantity  purchases  of  other  supplies . do _ 

\  alue  of  surplus  field  property  transferred  to  other  de¬ 
partments . .dollars.. 

\  alue  of  surplus  field  property  received  from  other  de¬ 
partments - dollars.. 

'  alue  of  District  of  Columbia  property  transferred  from 

one  bureau  to  another  in  Department _ dollars. _ 

Initial  value  of  worn-out  property  transferred  to  Gen¬ 
eral  Supply  Committee- _ _ dollars.. 

Food  samples  destroyed _ ; _ number.. 

Traffic  Section: 

Freight  routing  furnished: 

Less  than  carload. . . do _ 

Carload _ do _ 

Rates  furnished: 

Freight _ : _ do _ 

Express _ do _ 

Passenger _ do _ 

Parcel  post _ do...t 

Air _ _ _ _ do _ 

Itineraries  furnished _ do _ 

Central  Supply  Section: 

Stock  issues  during  year _ dollars.. 

Purchase  orders  issued  to  maintains  stocks.number. . 

Purchase  orders  for  other  activities _ do - 

Money  value  involved,  all  purchase  orders,  dollars.. 
Experimental  byproducts  sold: 

For  deposit  to  miscellaneous  receipts - do - 

For  cooperators _ do - 


1932 

1933 

1934 

1  94,  000.  00 

66,978.  19 

315,  726.  25 

21,  768.  33 

20, 076.  66 

23,  186.  61 

34, 875.  45 

4,  670.  00 

(•) 

179,018.  40 

83,  642.  00 

(,) 

3,000.00 

8,400.00 

4, 027. 13 

20,  782.  47 

57,  713.  00 

26, 860.  69 

1,  275 

2,755 

1,997 

’  4,  149 

4,001 

7, 085 

»  205 

383 

1,337 

3  6,  443 

6,982 

13,  4g3 

3  263 

1 

181 

3  1,085 

987 

8,  163 

’  75 

80 

11 

>  20 

50 

0 

3  134 

500 

1,043 

254,  261.  01 

154,  591.  52 

355,  283.  50 

1,569 

5,  174 

|  7, 079 

9,098 

593,  462. 00 

565, 131.  44 

1,  008,  110.75 

29,  292.  60 

26,  555.  74 

28,  798.  86 

2,  734.  22 

767.  56 

387.29 

>  Estimated. 

i  Since  the  Procurement  Division  took  over  this  item,  no  record  has  been  kept. 
*  Approximate  figure. 
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BID  TRANSACTIONS 

Heretofore  the  number  of  bid  transactions  has  served  as  a  reasonably  accurate 
barometer  of  this  important  phase  of  the  Division’s  nusiness  and  the  distribution 
of  this  volume  throughout  the  year.  Under  the  emergency  purchasing  conditions 
prevailing  during  1934,  however,  this  figure,  for  the  year  as  a  whole  nearly  46 
percent  in  excess  of  that  for  1933,  tells  only  a  part  of  the  story.  So  many  of  the 
individual  procurement  transactions  involved  the  purchase  of  such  large  quanti¬ 
ties  of  equipment  or  material  that  the  money  amount  involved  in  the  average 
transaction  handled  by  the  Division  in  Washington  advanced  from  $882.34  in 
1933  to  $2,980.83  in  1934.  It  is  of  significance,  also,  that  the  difficulties  attendant 
upon  efficient  and  expeditious  purchasing  were  increased  immoderately  by  the 
restrictions  of  the  many  X.  R.  A.  codes  on  both  bidders  and  procurement  officers 
and  by  the  eagerness  of  bidders  for  Government  business  in  the  absence  of  normal 
demands  for  equipment  and  material  by  the  general  public. 

AUTOMOTIVE  EQUIPMENT 

Congress  authorized  the  Department  to  expend  for  the  purchase  of  passenger¬ 
carrying  vehicles  during  the  fiscal  year  1934,  $217,440,  but.of  this  authorization 
more  than  $20,000  remained  unused  at  the  end  of  the  year.  ’  The  authorizations 
carried  in  the  Agricultural  Act  for  1935  have  been  further  reduced  to  $197,860  in 
the  aggregate.-  Truck  purchases  during  the  fiscal  year,  for  use  principally  by  the 
Forest  Service  in  connection  with  its  emergency  conservation  work  and  other 
emergency  projects,  resulted  in  the  acquisition  of  10,000  or  more  units,  the  tire 
requirements  alone  of  the  Department,  as  shown  in  the  tabular  data,  rising  from 
approximately  $Q7,000  in  1933  to  $315,726.25  in  1934. 

TRAFFIC  ACTIVITIES 

The  summary  of  items  of  current  work  performed  by  the  Traffic  Section  (table 
14)  does  not  include  the  requisitioning  and  distributing  of  transportation  requests 
and  bills  of  lading,  handling  telephone  calls  for  information,  making  out  travel 
requests,  purchasing  tickets,  and  other  detail  of  current  work.  Loss  and  damage 
claims  have  been  handled  and  numerous  adjustments  made  on  travel  and  freight 
charges. 
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Substantial  savings  have  been  made  by  this  Section  in  travel  accounts  by 
advising  and  assisting  the  very  large  travel  personnel  of  the  Department,  and  by 
individually  planning  the  order  of  many  field  trips  to  economize  both  time  and 
travel  costs. 

Thousands  of  dollars  have  been  saved  in  this  way  by  use  of  excursion  tickets 
with  possible  side  trips  that  otherwise  could  not  have  been  collected  as  suspen¬ 
sions  on  expense  accounts  by  reason  of  lack  of  sequence  in  the  specified  dates  and 
places  of  travel  as  authorized. 

Also,  material  savings  have  been  effected  in  freight  accounts  by  use  of  special 
emergency  rates  applying  on  large  quantities  of  specific  commodities  moving  for 
the  Government,  and  cooperating  with  the  Traffic  Section,  Procurement  Divi¬ 
sion,  in  securing  such  rates,  as,  in  the  shipment  of  material  necessary  to  meet 
grasshopper  and  chinchbug  eradication. 

SUPPLY  WORK 

The  act  making  appropriations  for  the  Department  of  Agriculture  for  the  fiscal 
year  ended  June  30,  1934,  provides: 

The  appropriations  made  hereunder  shall  be  available  for  the  payment  of  salaries  of  employees  encaged 
in  purchasing,  s'oring,  handling,  flacking,  or  shipping  of  supplies  and  blank  forms,  and  the  amount  of 
such  salaries  shall  be  charged  proportionately  as  a  part  of  the  cost  of  supplies  issued,  and  in  the  case  of 
blank  forms  and  supplies  not  purchased  from  this  appropriation,  the  amount  of  such  salaries  shall  be 
charged  proportionately  to  the  proper  appropriation. 

Under  this  authorization  a  surcharge  plan  was  adopted  to  distribute  the  cost 
of  operation  as  equitably  as  possible  among  the  participating  bureaus  and  offices. 
Separate  surcharges,  covering  the  three  major  phases  of  the  supply  work  con¬ 
ducted  by  the  Central  Supply  Section,  were  established,  namely:  Storage  and 
issue,  purchasing  service,  and  form  handling.  During  the  year  the  rates  shown 
in  table  15  were  set  on  the  basis  of  volume  of  business  and  cost  of  operation. 


Table  15. — Rates  for  surcharge,  1933-34 


Period 

Storage  and 
issue 

Purchasing 

service 

Form-handling 
charge  per 
month 

July  1  to  Dec.  31,  1933 . . . . 

Percent 

10 

is 

7 

I'ercent 

1 

l.H 

1 

1 M 

Dollars 

300 

300 

300 

300 

June  19  to  June  30,  1934 _ _ _ 

It  is  of  interest  to  note  that  these  moderate  charges  adequately  covered  all 
operating  expenses  of  the  Central  Supply  Section,  including  salaries  and  wages, 
trucking  expenses,  telephone,  and  other  miscellaneous  expenses,  including  the 
purchase  of  material-handling  and  other  equipment. 

On  account  of  the  pressing  need  for  warehouse  and  office  space  by  the  Pro¬ 
curement  Division  of  the  Treasury  Department,  which  has  headquarters  in  the 
Federal  Warehouse,  it  was  necessary  to  surrender  to  that  organization  approxi¬ 
mately  18,000  square  feet  of  floor  space  .on  the  fourth  floor  of  the  Federal  Ware¬ 
house  where  the  major  portion  of  the  Section’s  supph  work  is  carried  on.  This 
loss  of  storage  space  caused  some  congestion  because  the  large  volume  of  business 
demanded  larger  stocks  and  consequently  greater  storage  space. 

SURPLUS  EXPERIMENTAL  MATERIALS 

During  the  year  a  change  was  made  in  the  means  employed  in  disposing  of 
surplus  materials  resulting  from  experimental  work  at  the  nearby  farms  of  the 
Department.  The  Department  Store,  operating  under  tiie  immediate  super¬ 
vision  of  the  Division,  went  out  of  existence,  its  place  being  taken  by  a  similar 
vending  agency  conducted  by  the  Welfare  Association  of  the  Department. 
The  surplus  experimental  materials  are  now  sold  through  the  new  organization, 
prices  being  fixed  as  heretofore  by  the  Division  of  Purchase,  Sales,  and  Traffic, 
which  also  supervises  the  collection  of  the  proceeds  and  their  depctsit  in  the 
Treasury  to  the  credit  of  miscellaneous  receipts. 
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COORDINATING  BOARDS 

With  the  establishment  of  the  Procurement  Division  in  the  Treasury  Depart¬ 
ment  under  Executive  Order  No.  6166,  the  office  of  Chief  Coordinator  was  abol- 
is  ied,  ogether  with  many  of  the  activities  thereunder,  other  activities  being  con¬ 
tinued  in  more  or  less  modified  form  under  the  supervision  of  the  Director  of 
Procurement.  I  nder  the  new  arrangement,  the  Federal  Traffic  Board,  upon 
which  the  traffic  officer  of  the  Department  represented  Agriculture,  ceased  to 
exist,  the  rate  and  routing  work  previously  performed  by  the  Board  being  pro¬ 
vided  for  within  the  new  procurement  organization.  The  Federal  Standard 
Stock  Catalog  Board  and  the  Federal  Specifications  Board,  however,  are  func- 
turning  practically  as  heretofore  under  the  direction  of  the  Director  of  Procure¬ 
ment;  the  chief  of  the  Division  of  Purchase,  Sales,  and  Traffic  continues  as  this 
Department’s  representative  on  those  Boards.  Under  the  new  set-up  in  the 
Procurement  Division,  there  was  created  an  advisory  committee  of  five  mem¬ 
bers,  rotating  among  the  several  departments  annually,  to  make  studies  of 
matters  of  policy  affecting  the  various  functions  of  the  Procurement  Division 
and  to  prepare  the  proper  regulations  and  changes  in  regulations  to  make  effec¬ 
tive  execution  of  the  duties  as  determined  upon  in  the  Procurement  Division, 
Branch  of  Supply,  including  those  of  the  various  coorchnating  agencies  under  its 
control.  .  During  the  fiscal  year  the  Chief  of  the  Division  of  Purchase,  Sales  and 
Traffic  has  served  as  a  member  of  this  committee.  The  Department  of  Agri¬ 
culture  was  also  represented  on  the  envelop  committee  of  the  Post  Office  Depart¬ 
ment  by  an  employee  of  the  Division  of  Purchase,  Sales,  and  Traffic. 

DIVISION  OF  OPERATION 

The  appropriations  and  expenditures  for  the  Office  of  the  Secretary  during  the 
past  3  fiscal  years  are  shown  in  table  16. 


Table  16. — Appropriations  and  expenses,  1932,  1933,  and  1934 


Item  j  1932 

1933 

1934 

$1,449. 102 
1,362,412 

$1,  206,  547 
1,001,  945 

>  $1. 181,857 
1, 117,852 

i  Includes  $17,296  provided  in  the  First  Deficiency  Act,  1934,  for  rent  of  buildings  in  the  District  o 
Columbia. 


GENERAL  ACTIVITIES 

The  establishment  of  the  Agricultural  Adjustment  Administration  and  the 
transfer  to  the  Department  of  the  Interior  responsibility  for  the  administration 
of  the  buildings  occupied  by  the  Department  of  Agriculture  in  Washington, 
materially  influenced  the  work  of  this  Division.  The  creation  of  the  Agricultural 
Adjustment  Administration  added  to  the  volume  of  work  so  that  it  became 
necessary  to  employ  additional  personnel,  while  the  transfer  of  functions  of  build¬ 
ing  administration  to  the  Department  of  the  Interior  changed  the  character  of 
administration  from  that  of  immediate  supervision  of  the  Guard  Force,  Main¬ 
tenance  Section,  and  Mechanical  Shops,  to  that  of  coordinating  the  work  as  con¬ 
tact  agency. 

The  tremendous  demands  for  space  necessary  to  house  thq  constantly  increasing 
personnel  of  the  Agricultural  Adjustment  Administration  necessitated  the  occu¬ 
pancy,  early  in  the  fiscal  year,  of  the  partially  completed  portions  of  wings  2 
and  3  of  the  South  Building  and  the  utilization  of  the  Library  stack  room  between 
wings  4  and  5  of  that  building,  as  well  as  space  in  temporary  structures.  Organi¬ 
zations  of  the  Department  housed  in  the  Administration  Building  and  the  South 
Building  were  moved  to  other  quarters  or  required  to  very  greatly  reduce  space 
occupancy.  Major  portions  of  the  Office  of  Experiment  Stations,  the  Bureau  of 
Biological  Survey,  and  certain  units  of  the  Bureau  of  Plant  Industry  and  the 
Extension  Service  were  transferred-  from  the  South  Building  to  quarters  in 
temporary  buildings.  These  expedients  proved  unavailing  and  it  was  necessary 
to  operate  approximately  75  percent  of  the  personnel  of  the  Agricultural  Adjust¬ 
ment  Administration  upon  2-  and  3-shift  working  schedules.  Arrangements 
were  finally  made  near  the  close  of  the  fiscal  year  for  the  assignment  to  the 
Agricultural  Adjustment  Administration  of  five  floors  of  the  old  Post  Office 
Building.  This  arrangement  made  it  possible  to  transfer  approximately  3,500 


i 
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employees  to  this  area  with  corresponding  relief  to  the  congestion  existing  in  the 
Administration  and  South  Buildings,  and  the  making  possible  of  the  transfer  of 

generS^epartment  grou n*  te^,j°rary  ^j1(*in«s  «'ld  ?ther  structures  outside  the 
general  department  group.  This  consolidation  of  activities  was  materially  aided 

by  the  completion  of  wings  6  and  7  of  the  South  Building  with  the  consequent 
franker  doubling  of  the  area  available  for  utilization  in  that  structure  The 
transfer  of  the  remaining  units  of  the  Agricultural  Adjustment  Administration  to 

m  "  lr-g  ^  the  Building  and  the  rearrangement  of  the  other  Depart 
ment  organizations  was  in  process  at  the  close  of  the  fiscal  year. 


rp.  ^  piuvcoo  o-d  it i u  hum;  oi  Liie  nscai  year. 

. ,  ie.  Yery  S^eat  increase  m  the  number  of  employees  and  the  operation  of  a  <■ 


con- 

the 


urs mg  staff  from  1  to  5  employees.  With  a 

°  the  Agricultural  Adjustment  Administration  to  the  old  Post 
Office  Building  ,t  was  necessary  to  establish  a  subsidiary  emergency  room  in  that 
ti)laSSl?n  3  nurses  f"r  the  care  of  the  personnel  the  number  of 
m  excess  of? 000 .  lncreased  fro,n  a  m«»thly  average  of  approximately  500  to 


SECTION  OF  MAIL  AND  FILES  AND  POST  OFFICE 

!et,ters  and  telegrams  received  in  the  file  room  during  particular 
percent  in^he^number'ofT f  °f  396  pcr.(‘on{  in  the  number  of  letters  and  96 
during  the  TOft»fvSrTi,reCeiVed  as  ''"/''Pared  with  similar  periods 

sr 

documents  approved  hrVi *as  been  assigned  for  the  safeguarding  and  filing  of  all 
of  46  percent  overaa  jrfmfli?! ■*?  ?epartm™t  post  office  indicated  an  increase 

motor-transport  service 


1ELEGRAPH  AND  TELEPHONE  SECTION 

in  personnel  from?  to  V"  Th e "in 1 1 d k» r ' Tf' t T  b/lsines®  occasioned  an  increase 
years  1929,  1930,  1931,  1932,  1933,  and  1934,  is “  SdSd  inTableT?'*  **  ^ 

Table  17.  A  umber  of  telephones  in  use  and  telegraph  messages  handled,  1929  to 

193Jt,  inclusive 


Year 

Telephones 

Teleeraph 

messages. 

incoming 

and 

outgoing 

Main 

stations 

Extension 

stations 

Total 

1929 . 

7f>2 

‘  - - - - - 

1910. 

700 

I,  402 

49,913 

50,430 

61.035 

721 

789 

.1.510 

807 

90.1 

1.712 

918 

941 

1,859 

62,  462 

979 

988 

1.917 

60,  257 

1,258 

2,682 

166.  158 
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Based  on  actual  count  and  traffic  tests  made  during  the  year  table  18  represents 
an  estimate  of  the  number  of  telephone  calls  made,  in  comparison  with  other 
fiscal  years. 


T\blf.  18 — Distribution  of  telephones  calls  made  in  the  Department  of  Agriculture, 

1932,  1933,  and  1934 


Type  of  call 

Estimated  number  of  calls  made 

1932 

1933 

1934  • 

1,  52S.  675 
199, 979 
57,619 
463.  386 
105.507 
193.  402 
149,  494 

-  (') 

254,  245 
62,635 

1  552,  300 

97,800 

0) 

2  210,  200 

I  12, 123 
!  10,  250 

(9 

374,866 
126, 181 
2811,881 

2  203, 490 
(') 

2  311, 170 

2  20,  7G0 
2  18, 176 

Outpoint  Government  trunks . . . - . — . 

Incoming  Government  trunks... . — . - . 

i  Since  tlie  introduction  of  the  automatic  system  no  tally  can  be  made  of  such  calls, 
t  These  calls  handled  by  operators. 


There  were  audited  193,412  telegrams  for  which  2o3  combined  vouchers  were 
urenared  amounting  to  §117,112.60.  For  the  previous  fiscal  year  the  number  of 
telegrams  was  150,332,  with  248  combined  vouchers  representing  expenditures 

°f  There* were  305  telephone  rental  vouchers  audited  and  passed  to  the  various 
bureaus  and  offices  for  payment  aggregating  $53,605.15,  and 1  47  long-distance 
telephone  toll  bills  involving  an  expenditure  of  $o0,084.6o.  This  compares  with 
a  total  cost  for  long-distance  telephone  tolls  during  the  previous  fiscal  year  of 

$10,659.05. 

REAL  ESTATE  AND  HOUSING 


The  continued  development  of  the  Federal  building  program  has  made  it  possi¬ 
ble  for  the  Department  to  occupv  space  in  a  number  of  new'  Federal  buildings 
throughout  the  country.  Tentative  plans  and  drawings  for  a  considerable  num- 
r  of  additional  structures  have  been  approved.  In  addition  the  Public  Works 
Administration  has  approved  projects  involving  the  erection  of  several  hundred 
buildings  in  various  locations  throughout  the  country.  Despite  the  increase  m 
the  space  occupied  in  Federal  buildings  there  has  been  only  a  minor  reduction  in 
the  amount  of  space  leased,  although  there  has  been  a  marked  reduction  in  the 

* ' ' V h ('('ou t st a n d'ing  changes  in  the  housing  situation  in  the  District  of  Columbia 
were  the  completion  and  occupancy  of  portions  of  wings  1,  2,  and  3  of  the  South 
Building,  the  completion  and  partial  occupancy  of  wings  6  and  7  of  the  same  build¬ 
ing  and  the  assigi  ment  to  the  Department  for  the  use  of  the  Agricultural  Adjust¬ 
ment  Administration  of  five  floors  of  the  old  Post  Office  Building.  The  additional 
space  involved  will  make  it  possible  for  the  Department  to  materially  relieve  the 
coi  gestion  existing  in  the  South  and  Administration  Buildings,  to  abandon  all  of 
the  space  occupied  in  Temporary  Building  C  which  is  scheduled  for  demolition, 
to  abandon  the  numerous  small  buildings  in  the  neighborhood  of  Eighth  and  B 
Streets  SW.  which  have  been  utilized,  and,  with  the  exception  of  portions  of  the 
Bureau  of  Animal  Industry  and  the  Extension  Service,  to  move  all  units  previously 
housed  in  Temporary  Building  F.  Unfortunately  the  amount  of  space  available 
w  ill  not  permit  the  making  of  any  provision  for  the  Forest  Service,  the  Bureau  of 
Public  Roads,  and  the  fertilizer  investigation  unit  of  the  Bureau  of  Chemistry 
iind  Soils  which  are  located  in  rented  buildings. 

Table  19  shows  the  space  occupied  by  the  various  bureaus  and  offices  of  the 
Department  at  the  close  of  the  fiscal  year  and  the  total  rentals  paid. 


I 
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Table  19. — Space  occupied  by  Department  of  Agriculture  and  coat  of  rentals,  1934 


Bureau  or  organization 

Federal  buildings 

Rented  buildings 

In  District 
of 

Columbia 

Outside 
District  of 
Columbia 

In  District  of 
Columbia 

Outside  District  of 
Columbia 

Area 

Rental 

Area 

Rental 

Agricultural  Adjustment  Administra¬ 
tion.  . . . . . .  ... 

Square  feel 
251, HIS 
lag, 147 
20,  002 
hit,  053 
19, 853 
0M,  224 
32,  100 
51,397 
12,094 

38,  920 

39,  739 

Square  feel 1 
5, 924 
11K,  013 

7,  449 
09,  582 
17,1X14 
3,027 

Square  feel 

Dollar  8 

Square  feel 
19. 972 
120,  135 
12.  692 

2 8,  7h H 
26,  102 
14,  .547 
200 

1 49, 526 

Dollars 
21,980 
65,  331 
2,016 
30,625 
7,  757 
3,612 
90 
45,  349 

Agricultural  Economics . 

Agricultural  Engineering . . . 

Animal  Industry . . 

Biological  Survey  _ _ 

Chemistry  and  soils . 

Dairy  industry .  .  . 

69,744 

55, 629 

11.000 

Entomology  .  .  . 

Experiment  Stations _  _  ... . 

13,  188 
480 
114,079 
03,  049 
104,  370 
1,217 

Extension  Service.  ...  . .  . 

Food  and  Drug  Administration. 

46,  841 

5,  151 
650, 772 
0,  000 

4,810 

1,50,235 

8,900 

drain  Futures  Administration . . 

2,  700 
'  21,011 
37, 448 
34,  139 
231,519 
22, 981 

7, 670 
139,  300 
30,  543 

Office  of  Information  . 

Library. .  .  . . 

is,  666 
i,66o 

49,0.51 
117,  244 
72,  040 
2,  630 
62, 507 

20,  427 
20,818 
50.  252 
2,  220 
70.  159 

Plant  Industry . .  .  . 

Plant  Quarantine. .  . .  .  ... 

Public  Roads .  . 

Secretary  .  . 

Weather  Bureau _  _ 

Total . 

6,  677 
23. 953 
44,  H94 
2,  590 
137,710 

. . 

28,  482 

2,  180 

794, 172 

1,50,035  70,841 

1, 343, 957 

522,  593 

1  Exclusive  of  buildings  owned  by  Department  of  Agriculture. 


A  summary  of  total  space  occupied  by  the  Department  of  Agriculture  and  cost 
of  rentals  for  the  years  1931,  1932,  1933,  and  1934  is  shown  in  table  20. 


Table  20. — Space  occupied  by  Department  of  Agriculture  and  cost  of  rentals,  1931 

to  1934,  inclusive 


Federal  buildings  j 


Rented  buildings 


Year 

In  District 
of 

Columbia 

Outside 
District  of 
Columbia 

In  District  of 
Columbia 

Outside  District  of 
Columbia 

Area 

Rental 

Area 

Rental 

1931  . * . 

1932  . 

1933  . 

Square  feet 
1 , 027, 080 
1,331,04.1 
1,438,278 

1,  590,  798 

Se/aare  feel 
429,  140 
001,727 
773,  0.53 
794,472 

Square  feet 
320,  029 
217,817 
204,  929 
192,  779 

Dalian 
133,945 
72,  051 
09,  290 
70,841 

Square  feel 
1,317,  114 
1,245.338 
1,382,421 
1,343,  y57 

Dollars 
745, 092 
091,  393 
589, 531 
522,  593 

1934... . 
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Tvmted  States  Department  of  Agriculture, 

Office  of  Director  of  Personnel, 

Washington,  D.  C.,  September  IS,  1935. 

„bnry  A-  Wallace 

Secretary  of  Agriculture. 

Mu  Secretary:  Herewith  I  submit  a  report  of  the  work  in 
pfcA,!!  '  ..{  personnel  for  the  fiscal  year  ended  June  30,  lJ3o. 

“  Sincere  y  youis,  w  w  Stockberger,  Director. 
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INTRODUCTION 


40  the  personnel  of  the  Department  resulting  from  emer- 
Tbe  l»r*°./|es  and  the  consequent  increase  in  the  volume  and  complexity  o 
rv  aft‘  hudgetarv  transactions  led  to  the  establishment,  at  the  close  of  the 
uirial  •"‘ioSl  of  two  coordinate  agenciesrthe  Office  of  Personnel  and  the 
'.ft\  year  .  Finance  in  lieu  of  the  former  Office  of  Personnel  and  Busi- 

'  istration  This  action,  which  brought  the  organization  of  the  per- 
isiratuMi.  a  *  .  .  ’  .. -xu  vmu’tf  nn  n«*rsnnru‘l  man- 


Diinel  «',rk  made  it  possible  to  give  more  consideration  to  the  development  of 
‘  ,|u>  improvement  of  human  relations  within  the  sernce. 

.rale  ft,ul 

TRAINING  IN  PERSONNEL  MANAGEMENT 

„  to  nuuierous  requests  from  employees  for  training  in  personnel 
K(>von>i' e  11  j  ()f  io  lectures  on  the  Elements  of  Personnel  Ad- 

-vrk.  '7,  was  offeiredTas  a  part  of  the  educational  program  of  the  Graduate 
Dmmrtment  The  lecturers  included  outstanding  representatives 
cl.""1  "  iV'lf  industrial  personnel  as  well  as  Government  officials.  Registrants 
[  Ik '  irse  which  was  open  to  all  Government  employees  in  W  ashington 
»r  tl*1'  7^7  0'f  whom  381  were  employees  of  the  Department  of  Agriculture 
tunibet*’1  ‘‘.’Vopme  it  of  a  new  organization  or  the  rapid  expansion  of  an  existing 
In  the  ‘kne  opmerii  by  inability  to  secure  adequately  trained 

eih-ruxe  op  cffcctiveness  with  which  an  organization  can  absorb  the  shock  of 
large  expansion  in  personnel  depends  upon  the  extent  to  which  the  men 
►""d(,l  ,,  eond  or  third  in  line  have  received  training  in  the  basic  principles  of 
’  a-  t rn^ioii  in  the  positions  next  above  their  own  in  responsibility.  It  is 
recommended  that  training  in  administration  and  in  personnel  manage- 
ent  hi*  made  a  part  of  the  permanent  program  of  the  Department. 

POST-ENTRY  TRAINING 

.  ,  rt  nerrod  of  intensive  “training  on  the  job”  would  yield  large  dividends 
A  • '  .!  from  employees  whose  work,  to  be  effective,  must  produce  comparable 
->r"  ,,ch  as  estimators,  inspectors,  cotton  classers,  and  grain  graders.  In 
h"'1  f ,  nr  bureaus,  notablv  in  the  Forest  Service  and  in  the  Bureau  of  Agncul- 
r""Ui  i!v.  nnmics  training  programs  have  been  in  effect  for  several  years,  and  the 
l"ira  ,,l  effectiveness  of  the  work  performed  by  employees  who  completed  the 
■mores-'  the  Way  to  effect  further  improvement  in  the  service. 

r0,it  ..resent  we  have  no  recognized  procedure  for  fully  acquainting  new  ap- 
t  •  in  the  low'er  grades  with  the  duties  they  may  be  called  upon  to  perform. 
I  Stenographers,  for  example,  may  be  assigned  to  a  supervisor  who  will  see  that 
In  v  receive  instruction  in  the  objectives  of  the  work,  in  the  organization  of  the 
I  m  mi  in  which  they  are  assigned,  and  in  the  minutia  of  office  procedure,  or  they 
r’  be  placed  at  a*  desk  and  left  to  acquire  the  necessary  information  as  best 
ItlieV  can.  Provision  should  be  made  for  an  orientation  course  for  such  new 
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appointees.  Two  hours  a  week  for  a  period  of  from  4  to  6  weeks  h 
intensive  training  should  suffice  to  prepare  new  appointees  for  effective'''0**’!  1  I 

Opportunity  for  advanced  training  should  be  provided  for  older  8erv'<* *  1 
some  of  whom,  after  years  of  service,  find  themselves  in  blind-allcv”^05'"* 
discover  that  they  are  not  fitted  for  the  work  to  which  they  are  assig,  or  I 
such  employees  our  system  of  assignment  should  be  expanded  and  m  i  For  J 
flexible  in  order  to  provide  more  employees  with  the  job  for  which  they'.  ^ 
fitted  and  which  carries  with  it  an  opportunity  for  advancement.  s,',„^re  Wst 
cedure,  it  is  believed,  will  materially  decrease  the  so-called  “personnel”  >  '  1% 
in  many  of  the  bureaus.  Frobl^  I 

APPOINTMENTS,  SEPARATIONS,  AND  PROMOTIONS 

On  June  30,  1935,  there  were  44,080  persons  under  appointment  in  the  n 
ment,  as  compared  with  38,623  at  the  close  of  the  fiscal  year  1934,  an  iner  &rt'l 
5,457  employees.  The  Agricultural  Adjustment  Administration  incre  j!f  ,;  | 
force  from  5,152  to  6,136  during  the  fiscal  year,  a  net  gain  of  984  einpi'  '**[ 
The  emergency  appropriations  from  the  Public  Works  Administration  an  *' I 
the  emergency  conservation  work  were  continued  through  the  year.  On  ’  r  I 
25,  1935,  the  Soil  Conservation  Service  with  its  1,272  employees  was  trans'r  ^ 
from  the  Department  of  the  Interior  to  this  Department,  and  by  June  30  i®?* 
the  number  of  employees  in  that  Service  had  increased  to  1,853.  On  ,JU 
1935,  1,670  employees  of  the  Agricultural  Adjustment  Administration *■ 
transferred  to  the  Resettlement  Administration.  Personnel  data  for  the  1*  ” 
years  are  shown  in  table  1.  las'  * 

Table  1. — Personnel  activities  of  the  Department  of  Agriculture,  1931,  I93 >  1 

1934,  and  1935  ''  ms< 


Year  ended  J  une  30 — 


1931 

1932 

1933 

1934 

1935 


Employees  On  rolls  of  Department 

Field 

stations 

I 

Employees 

appointed 

Depart¬ 

mental 

service 

Field 

service 

Total 

5, 639 

22,624 

28,  163 

1,451 

10. 258 

5,664 

1  21,  764 

27,  428 

1,451 

6,612 

5,  521 

>  21,023 

26,  544 

1,451 

3.915 

10,  032 

»  28,  591 

38,  623 

1,451 

s  31,  434 

11,437 

•  32, 643 

44,080 

1,864 

•  29,  092 

''eparatipj! 

m>m  iht 
Uepart. 
Oent 


7.  US  [ 
4.72; 
‘19.!$ 


1  Includes  78  in  Foreign  Service. 

1  Includes  80  in  Foreign  Service. 

>  Includes  11,667  in  Agricultural  Adjustment  Administration. 

•  Includes  6,647  in  Agricultural  Adjustment  Administration. 

•  Includes  52  in  Foreign  Service. 

•  Includes  8,249  in  Agricultural  Adjustment  Administration. 

» Includes  7,456  in  Agricultural  Adjustment  Administration. 


On  June  30,  1935,  there  were  1,072  collaborators  serving  without  compensation, 
who  are  not  included  in  the  above  figures.  The  largest  number  of  employees  in 
the  Department  during  the  World  War  period  was  25,239  on  July  1,  191S.  The 
present  force  of  44,080  shows  a  gain  over  that  period  of  18,841  employees,  or 
75  percent. 

The  turn-over  of  permanent  employees  during  the  year  was  7.19  percent,  a- 
compared  with  10.63  percent  during  the  fiscal  year  1934;  3.88  percent  during 
1933;  5.98  percent  during  1932;  and  7.95  percent  during  1931.  The  apparent 
decrease  in  the  turn-over  during  the  year  as  compared  with  1934  is  accounted 
for  by  the  fact  that  during  the  fiscal  year  1934  employees  appointed  regularly 
from  civil-service  certificates  for  a  probationary  period  for  the  duration  of  the 
work  were  counted  as  permanent  in  1934,  whereas  during  1935  they  were  counted 
as  temporary  or  emergency  employees. 

The  number  of  persons  appointed  during  the  year  was  29,092,  and  the  number 
separated  23,635,  as  compared  with  31,434  appointments  and  19,355  separations 
during  1934.  In  both  of  these  years,  owing  to  the  establishment  of  the  Agricul¬ 
tural  Adjustment  Administration  and  other  emergency  offices,  there  was  an 
■abnormally  large  number  of  appointments  and  separations  as  compared  with 
previous  years. 
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.  number  of  persons  promoted  during  the  year  was  3,764,  as  compared  to 
•  promoted  during  1934.  Of  this  number,  1,470  were  in  the  Agricultural 
f  — +  AH  ministration.  The  so-called  “administrative  promotions”,  i.  c.. 


P'4  <f[nlent  Administration. 

Adji‘  ^ .  ng  w  ithin  the  grade,  were  still  prohibited  during  the  year  by  the  Economy 
Pr‘  "V  I une  30,  1932.  These  promotions  are  accounted  for  principally  by  changes 
Ad  ,:lments  incident  to  filling  vacancies  in  the  higher  grades. 
lii^Kr  ;i  requirement  of  the  Economy  Act  authority  was  obtained  from  the 
'  "  ii  nt  to  fill  6,024  positions  in  the  Department  of  Agriculture  during  the  year, 
if  ring  the  year  410  formal  applications  for  civil-service  positions  were  received 

1  t  VTrnncrhmit,  t.hp.  OpnRrt.mpnt,.  rs  onmnarpH  with  9.^4  rhirincr  1034. 
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ulated  throughout  the  Department,  as  compared  with  254  during  1934. 

RECORD  OF  LEAVE 


n  ring  the  calendar  year  1933,  the  legislative  furlough  was  in  effect  until 
/'Iji  31,  1933.  Beginning  April  1,  annual  leave  was  restored  at  the  rate  of 
M*"  per  annum.  As  annual  leave  was  not  allowed  for  the  full  year,  no  statis- 
P .  v/re  compiled.  However,  statistics  for  sick  leave  for  the  calendar  year  1933 
"ltS |H»en  compiled.  As  indicated  in  last  year’s  report  the  decrease  of  the  amount 
b;iU  itUai  leave  to  15  days  did  not  materially  affect  the  amount  of  sick  leave 
d  n  b>  ’be  employees  of  the  Department.  In  fact,  during  the  calendar  year 
the  amount  of  sick  leave  taken  by  employees  in  Washington  was  slightly 
“  ,|uui  the  8-year  average,  the  average  for  1933  being  7.3  days,  whereas  the 
r  average  was  7.5  days, 
the  field  where  the  limit  of  sick  leave  was  15  day-s,  the  average  sick  leave 
■  k  n  during  the  year  1933  was  also  less  than  the  8-year  average,  being  2.7  days 
|Uf\'Vy3.  "  bile  the  8-year  average  ended  with  December  31,  1933,  was  3  days. 

1 'Vliough  it  is  commonly  reported  that  Government  employees  in  Washington 
I  ,  ,30  days  sick  leave  each  year,  the  records  show  that  during  the  calendar 
l  W  1933  only  4.9  percent  of  the  employees  in  Washington  took  the  maximum 
■"'''ain't.  "bile  27  percent  of  the  employees  did  not  take  any  sick  leave.  In  the 
r'i'l  for  the  calendar  year  1933  only  4.5  percent  took  the  maximum  amount, 
I  50  percent  took  none.  The  8-year  average  of  employees  taking  the  full 
rfunt  of  sick  leave  is  5.5  percent  for  Washington  and  6.4  percent  for  the  field, 
]  **! fe  27  percent  of  the  employees  in  Washington  and  52  percent  of  the  field  force 
[uVd  1H>  sick  leave. 

WORK  INCIDENT  TO  APPOINTMENTS,  TRANSFERS,  AND 

PROMOTIONS 

Personnel  changes  in  the  Department  necessitated  contacts  with  the  Civil 
I  vrviee  Commission,  and  certificates  and  authorizations  were  obtained  as  indi¬ 
cted  in  table  2. 

t.rie  2 — Personnel  changes  in  the  Department  of  Agriculture,  1931,  1932,  1933, 
1,4  1934,  and  1935 


1931 

1932 

1933 

1934 

1935 

1,420 

702 

74 

1,  510 

1,648 

385 

212 

27 

481 

416 

019 

194 

108 

254 

910 

289 

165 

69 

465 

220 

762 

462 

94 

4,848 

740 

432 

443 

66 

4,031 

1,466 

11 

6 

6 

3 

2 

132 

-  26 

7 

29 

110 

Item 


Certificates  from  register . . . 

K«inst»t*nient  certificates - 

Certificates  (or  change  in  status . 

i  Transfer  cert  ificates. . . . . . 

Authorities  for  temporary  appointments... . 

Authorities  for  extensions  of  temporary  appoint¬ 
ments  . r - : - .- . . 

authorities  for  extensions  of  suspensions . 

Civil-service  examinations  requested . - . 


RETIREMENT  RECORDS 

During  the  past  year  205  employees  were  retired  in  accordance  with  the 
Retirement  Act. 

Figures  showing  retirements  for  the  past  5  years  are  shown  in  table  3,  and  the 
average  annuities  paid  in  the  various  groups  are  shown  in  table  4. 
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Table  3.— Number  of  employees  retired,  1931,  1932,  1933  19H/ 
- — _ _ _ ____  '  ’  and  i9, j. 


'  ear  ended  June  30- 


Annuity  retirements  in  class 


Profes¬ 

sional 


1931. 

1932. 

1933. 

1934. 

1935. 


36 

22 

81 

51 

46 


Sub- 

profes¬ 

sional 


1  Corrected  figure. 


88 

41 

132 

63 

65 


Disability  retirements  in  class 


Clerical, 
adminis¬ 
trative, 
and  fiscal 

Custo¬ 

dial 

Profes¬ 

sional 

Sub- 

profes¬ 

sional 

Clerical, 
adminis¬ 
trative, 
and  fiscal 

C5*to-  P<*fc4 
dial  of 

20 

13 

22 

58 

24 

27 

9 

28 

24 

12 

7 

8 

9 

12 

10 

17 

17 

23 

12 

14 

20 

8 

19 

28 

29 

3  I'T 
10  '  -1* 

>S  '  & 

11  i  IS 

5  1  ? 

T““  i~Anrase’ of  *  '*»■  >•*. 


Group 


lu0b^oSonaa|dSCieDtiflC . 


1931 

1932 

1933 

1934 

$1,006.  77 
926.61 
907.88 
749. 42 

*1, 100.  77 
972.67 
981.88 
698. 57 

$1,114.04 
1,012.91 
963. 67 
695. 98 

$1,102.22 

946.81 

946.83 

757.72 

193; 
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from  compeu]^S  Act  that  exeropt: 

econoinicCgcX°giste,an1iii1(f  Bureafo^P^blicT^d  "“h  on?2jJ 

in  the  service  for  1  year  A  senior  i  Roads,  who  received  a  contiim« 
and  a  principal  so/scientist  in  th/BureS? 'ch**  -B*ureau  of  Plant  Indus, 
granted  continuances  in  the  service  in  !  ■  Chemistry  and  Soils,  who  * 

extensions  for  1  year  during  the  fiscal  year °US  years-  were  granted  furt 

Service  Commission1 1,1*88  appficItionsrefmentf  SeAtiofn  forvvarded  to  the  C 
applications  for  accumulated  deductionsTdeotb'i  °  r?tlrcrnerit  deductions 
Service  Commission  Master  Retirement  £  4CnlmATand  1>442  of  the  C 
who  resigned,  transferred  to  other  establishment  Card  No‘  2806  for  employ 
There  were  183  emplo^’JffolffiKSSSS’fS  for  other  »£ 

9 »'  »•“ Wa^SflSES 

probMto„chr«0,,ldL-lSerSoie 1 ^phrSedSrnSw“inPe“^  p  *  foll°w-“?  mkm 

st:^r\7zc: i.s.'uiss 

custodial  services  the  period  of  probation  is  6  month^^The  ar?ffSS10na1,  and  1 
is  a  report  from  the  chief  of  the  bureau  I  nmn  h  Lf  The  ®xistlng  requirenw 
probationary  period,  certifying  to  the  nmh»tf™3  befoi!e  the  expiration  of  t 
V  or  5  months,  respectively  If  the  report  is  ZtlTJV™  di!ring  the  Period 
if  unsatisfactory,  he  must  be  t ransferred  to  anothe^o  y’  he  “*  retained!  t 
from  the  service.  If  administrative  officers  were  reaui^H^STnt  °r  8eparat 
to  scrutinize  and  report  upon  the  probation^  d  1  fre<Iuent  mterv 

service,  the  single  and  too  frequently  nerfnnot  efficiency  and  fitness  for  t 
definite  determination  of  ability  to  do  th^  wSJk^ffired  W°U  d  ^  replaced  b> 

INVESTIGATIONS 

S^VoTiS' “  «“ 

This  task  is  assigned  to  a  chief  investigator  who  with**0"  *he  ,part  of  employee 
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s  and  analyzes  reports  containing  recommendations  for  disciplinary  action 
|r'  Vll  Vu‘d  by  the  various  bureaus;  prepares  for  the  consideration  or  signature  of 
Ijjubuj1,  ^ta^  briefs  of  such  cases,  letters  of  charges,  decisions,  reprimands,  and 
Itbe  “■*  l0Ddence  relative  thereto,  and  reviews  such  correspondence  when  prepared 
■  ^0lfhe  bureaus. 

I»»  ,n  CLASSIFICATION  OF  POSITIONS 


.  „  tiie  fiscal  year  the  work  of  classification,  required  by  the  Classification 
1  U,f  1923,  as  amended,  nearly  equaled  in  volume  that  of  the  previous  year. 
Alt  \(,nt inuation  of  emergency  allotments,  the  transfer  of  the  Soil  Conservation 
Tlu  Vc  from  the  Department  of  the  Interior,  and  the  reorganization  of  certain 
f  ,vork  in  the  various  bureaus  have  occasioned  a  large  part  of  the  classi- 
ljoC?ion  Work  required. 

*  \  summary  of  this  activity,  insofar  as  it  relates  to  the  personnel  in  Washington, 
.  A(b,.  past  5  years  is  given  in  table  5. 


_  5  — Appointments  and  changes  in  status  of  employees  of  the  Department  of 
‘  Agriculture,  1931,  1932,  1933,  1934,  and  1935 


Year  ended  June  30 — 

Appoint¬ 
ments  to 
new 

positions 

Changes 
in  duties 

Changes 

to 

vacancies 

Appeals 

Total 

- 

545 

430 

979 

110 

2,064 

. . 

187 

320 

725 

23 

1,  255 

W3-— • .  . . . 

246 

143 

104 

5 

498 

\y#S .  •  " 

5,561 

1,274 

2,  329 

15 

9, 179 

i&u. . " 

1,634 

3,315 

3,260 

45 

8,254 

. . 

addition  to  the  above,  and  in  anticipation  of  the  time  when  classification  may 
I  p  intended  to  the  field  service,  tentative  classifications  of  all  permanent,  new 
I  created  in  the  field  were  reviewed  and  aligned  with  departmental  stand- 

f  also  thousands  of  positions  of  employees  who  were  paid  from  emergency 
a’  were  classified  in  accordance  with  the  requirements  of  Executive  Order  No. 
Si,  dated  June  1,  1934. 

Charts  showing  the  organization  of  the  various  bureaus  and  offices  in  the 
Department  were  prepared  at  the  request  of  the  Emergency  Council,  at  which 
r  ule  standardization  was  effected  in  the  terminology  of  the  administrative  sub- 
[  ■  \ i'ioiis  within  the  bureaus,  and  a  revision  begun  of  obsolete  descriptions  of 
^rk,  which  is  still  in  progress. 

EMPLOYEE  ACTIVITIES 

The  Office  of  Personnel  has  sponsored  the  establishment  of  various  welfare  and 
'  r  reational  activities,  and  has  encouraged  the  voluntary  formation  of  groups  of 
cmplovees  with  a  view  to  working  out  cooperative  plans  for  their  mutual  advan- 
t;,Sc  and  satisfaction.  Some  outstanding  examples  of  these  activities  are: 

The  Welfare  Association,  a  self-sustaining  organization  which  makes  non-interest- 
hearing  loans  to  employees  in  need,  operates  a  cafeteria  and  a  store,  employs  a 
full-time  welfare  worker,  and  contributes  to  the  support  of  the  other  activities. 

In  1934,  10,783  policies  were  in  force  in  the  group  insurance,  which  represented 
$10,927,750  of  insurance.  Eighty  death  and  disability  claims,  amounting  to 
•>59,500  «'-ere  paid  during  the  year.  The  surplus  or  reserve  fund  was  $154,453. 

The  recently  formed  Credit  Union  has  500  members  and  has  outstanding  loans 
to  employees  in  excess  of  $12,000. 

Over  2,000  employees  of  the  Department  are  participants  in  a  hospital-service 
plan,  which  at  a  cost  of  75  cents  a  month,  provides  21  days  of  hospital  care  in  any 
one  contract  year. 

The  medical  and  health  committee  was  formed  to  investigate  the  advisability 
of  establishing  a  cooperative  organization  to  secure  medical  diagnosis  for  its 
members  and  medical  service  as  well. 

The  functions  of  the  rent  and  housing  committee  are  to  aid  new  employees  to 
find  satisfactory  housing,  to  investigate  the  possibility  for  a  cooperative  apartment 
house  for  employees  of  the  Department,  and  to  organize  a  community  project 
for  the  cooperative  erection  of  individual  homes  at  a  moderate  cost.  A  site  in 
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Virginia  within  a  few  minutes’  drive  of  the  Department  has  been  sel.vt 
construction  of  the  first  group  of  homes  is  under  way. 

The  Musical  and  Dramatic  Guild  was  formed  by  employees  “intere 
music  and  the  drama  and  desiring  to  express  that  interest  in  good  fel|,n  ^ 
The  activities  of  the  guild  are  carried  out  through  three  major  groups*  Vi*1'" 
dramatic,  and  orchestral.  During  the  year  these  groups  cooperated  in  j  >  Jras 
entations,  open  to  employees,  at  which  the  total  attendance  exceeded  4  oon  t>r<s' 
The  Athletic  and  Recreational  Association  was  formed  to  promote  ami 
athletic  and  recreational  activities  among  our  employees.  Sections  ha\-  k?** 

f  interest,  ranging  from  aviation  and  baS(>|  ,  n 

It  is  estimated  that  upwards  of  2,000  emni 
rious  activities  of  the  association. 


formed  according  to  diversity  of  interest,  ranging  from  aviation  and 
chess  and  pitching  horseshoes 
are  active  participants  in  the  various 
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REPORT  OF  THE  DIRECTOR  OF  PERSONNEL,  1936 


United  States  Department  of  Agriculture, 

Office  of  Director  of  Personnel, 

Washington,  V.  C.,  September  30,  1936. 

Hon.  Henry  A.  Wallace, 

Secretary  of  Agriculture. 

Dear  Mr.  Secretary:  Herewith  I  submit  a  report  of  the  work  in 
the  Office  of  Personnel  for  the  fiscal  year  ended  June  30,  1936. 
Sincerely  yours, 

W.  W.  Stockberger,  Director. 


INTRODUCTION 

The  ultimate  objective  of  personnel  administration  is  the  maximum  utiliza¬ 
tion  of  our  human  resources.  Progress  toward  this  end  is  conditioned  by  our 
knowledge  of  the  nature  and  characteristics  of  these  resources,  and  by  our  ability 
to  devise  and  apply  adequate  methods  for  their  development.  A  major  function 
of  the  Office  of  Personnel,  therefore,  is  to  sponsor  and  promote  every  legitimate 
measure  which  will  contribute  to  the  efficiency,  morale,  and  general  welfare  of  our 
employees,  and  to  effectuate  a  reciprocal  and  sympathetic  appreciation,  by  super¬ 
visory  officials  and  the  rank  and  file,  of  their  respective  points  of  view. 

That  personnel  administration  is  a  definite  part  of  supervision,  whatever  its 
degree,  is  not  always  clearly  recognized.  The  central  Office  of  Personnel  formu¬ 
lates  general  personnel  policies,  coordinates  personnel  procedure  in  the  several 
branches  of  the  Department,  and  serves  as  a  general  clearing  house  on  personnel 
matters,  but  the  results  depend  upon  the  nature  of  the  relationship  established 
in  that  narrow  zone  of  contact  between  supervisor  and  supervised.  Personnel 
administration  will  be  successful  to  the  extent  that  line  supervisors  arc  made  con¬ 
versant  with  approved  personnel  procedures,  and  are  held  responsible  for  their 
understanding  and  use. 

Experience  indicates  that  the  development  of  bureau  personnel  offices,  with 
corresponding  decentralization  of  personnel  administration,  promotes  compli¬ 
ance  w  ith  personnel  policies  and  enforcement  of  proper  personnel  practices.  In 
bureaus  which  have  large  field  forces,  organized  into  regional  administrative  units, 
it  is  advantageous  to  further  decentralize  personnel  administration  by  the  estab¬ 
lishment  of  regional  personnel  offices,  subordinate  and  responsible  to  the  bureau 
office.  Such  offices  are  in  a  favorable  position  to  maintain  close  contact  with 
field  supervisors,  to  advise  them  of  their  personnel  responsibilities,  and  to  aid 
them  in  the  solution  of  the  numerous  personnel  problems  which  grow  out  of  the 
relationships  between  the  employee  and  his  supervisor. 

CAREER  TRAINING 

The  securing  of  new  and  acceptably  qualified  incumbents  for  vacant  positions 
at  the  higher  levels  of  responsibility  is  a  problem  of  increasing  difficulty.  This 
indicates  the  desirability  of  a  more  critical  examination  of  the  educational  back¬ 
ground  of  future  entrants  into  the  service,  and  also  points  to  the  necessity  for 
providing  a  systematic  program  of  training  through  which  active-minded  em¬ 
ployees  could  acquire  a  better  understanding  of  the  fundamental  principles  of 
management  and  also  broaden  their  knowledge  of  the  interrelations  of  depart¬ 
mental  operations  and  functions.  Career  training  should  prove  attractive  to 
competent,  younger  employees  if  provision  is  made  for  security  of  tenure,  reason¬ 
able  compensation,  and  opportunity  for  promotion. 
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PREVENTIVE  MEDICAL  SERVICE 

Elsewhere  in  this  report  it  is  shown  that  during  the  calendar  year  1934  employees 
stationed  in  Washington  were  absent  from  duty  on  account  of  illness  a  total  of 
51,230  days.  Assuming  that  the  average  annual  salary  of  the  employees  concerned 
was  only  $1,500,  this  represented  a  loss  in  services  having  a  salary  value  of  approxi¬ 
mately  $245,000.  There  are  good  reasons  for  believing  that  the  establishment 
of  a  preventive  medical  service  would  result  in  a  substantial  reduction  in  the  num¬ 
ber  of  workdays  lost  and  an  improvement  in  the  general  health  of  many  employees 
now  suffering,  perhaps  unconsciously,  from  remediable  defects.  For  this  pur¬ 
pose  early  provision  should  be  made  for  the  employment  of  a  full-time  medical 
officer  and  an  adequate  nursing  staff. 

APPOINTMENTS,  SEPARATIONS,  AND  PROMOTIONS 

The  number  of  persons  holding  formal  appointments  in  the  Department  was 
increased  by  9,442  during  the  past  fiscal  year.  On  June  30,  1936,  there  were 
53,522  persons  under  appointment  as  compared  with  44,080  at  the  close  of  the 
fiscal  year  1935.  The  Soil  Conservation  Service,  having  1,853  employees  on  June 
30,  1935,  had  increased  its  force  to  5,635  by  June  30,  1936,  a  net  gain  of  3,782, 
and  in  addition  the  Emergency  Conservation  Work  employees  of  the  Soil  Con¬ 
servation  Service  were  given  formal  appointments  during  the  year,  and  this  force 
on  June  30,  1936,  included  4,824  employees,  so  practically  all  the  gain  in  the 
personnel  of  the  Department  during  the  fiscal  year  occurred  in  these  organizations. 

The  Agricultural  Adjustment  Administration,  which  had  6,136  employees  on 
June  30,  1935,  decreased  its  force  to  5,493  by  June  30,  1936,  a  loss  of  643.  fcerson- 
nel  data  for  the  last  5  years  are  shown  in  table  1. 


Table  1. — Personnel  activities  of  the  Department  of  Agriculture,  1932-36 


Year  ended  June  30 

Employees  on  rolls  of  Department 

Field  ’ 
stations 

Employees 

appointed 

Separations 
from  the 
Depart¬ 
ment 

Depart¬ 

mental 

service 

Field 

service 

Total 

1932 . . 

5,664 

1  21, 764 

27,428 

1,451 

6,612 

7, 425 

1933. . 

5, 521 

a  21, 023 

26,  544 

1,  451 

a.Olfr 

4,  721 

1934 . 

10, 032 

a  28, 591. 

38,623 

1,451 

•31,434 

*  19,  355 

1935 . . 

11,  437 

<  32, 643 

44,080 

1,864 

»  29,092 

a  23, 635 

1936 . 

11,434 

•  42, 140 

53.522 

1,864 

•  30, 634 

‘®  21, 192 

>  Includes  78  in  Foreign  Service. 

*  Includes  80  in  Foreign  Service. 

*  Includes  11,667  in  Agricultural  Adjustment  Administration. 

■*  Includes  6,647  in  Agricultural  Adjustment  Administration. 

■*  Includes  62  in  Foreign  Service. 

•*  Includes  8,24'J  in  Agricultural  Adjustment  Administration. 

*  Includes  7,456  in  Agricultural  Adjustment  Administration. 

*  Includes  52  in  Foreign  Service. 

*  Includes  6,186  in  Agricultural  Adjustment  Administration. 

Includes  5,821  in  Agricultural  Adjustment  Administration.  . 

On  June  30,  1936,  there  were  1,382  collaborators  serving  without  compensation 
w  ho  are  not  included  in  table  1. 

The  turn-over  of  permanent  employees  during  the  fiscal  year  1936  was  6.88 
percent  as  compared  with  7.19  percent  during  the  fiscal  year  1935,  10.63  percent 
during  1934,  3.88  percent  during  1933,  and  5.98  percent  during  1932.  The 
apparent  decrease  in  the  turn-over  during  the  fiscal  years  1935  and  1936  as  com¬ 
pared  to  1934  is  accounted  for  by  the  fact  that  during  the  fiscal  year  1934  em¬ 
ployees  appointed  regularly  from  civil-service  certificates  for  a  probationary  period 
for  the  duration  of  the  work  were  counted  as  permanent  in  1934,  whereas  during 
the  years  1935  and  1936  they  were  classed  as  temporary  or  emergency  employees. 

The  fiscal,  year  1936  is  the  first  year  since  the  passage  of  the  Economy  Act  of 
June  30,  1932,  in  which  administrative  promotions  or  promotions  within  the 
grade,  were  possible.  During  this  year  there  were  10,815  promotions,  both  within 
the  grade  and  from  grade  to  grade,  compared  writh  3,764  during  the  fiscal  year 
1935,  and  914  in  the  fiscal  year  1934.  Promotions  during  1934  and  1935  were 
from  grade  to  grade  only.  ,  . 

During  the  year  413  formal  applications  for  civil-service  positions  were  received 
and  circulated  throughout  the  Department,  as  compared  with  410  during  1935. 
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RECORD  OF  LEAVE 

During  the  calendar  year  1934  annua)  leave  of  15  days  was  allowed  for  the 
full  year,  together  with  the  leave  accumulated  from  1933.  Statistics  have  been 
compiled  for  annual  and  sick  leave  for  the  calendar  year  1934.  The  average 
annual  leave  taken  by  the  men  and  women  in  Washington  was  11.9  days,  whereas 
the  employees  in  the  field  took  an  average  of  10.2  days. 

As  indicated  in  previous  reports,  the  decrease  in  the  amount  of  annual  leave 
to  15  days  did  not  materially  affect  the  amount  of  sick  leave  taken  by  the  employees 
of  the  Department.  During  the  calendar  year  1934  the  average  sick  leave  taken 
by  employees  in  Washington  was  7.5  days,  an  increase  of  0.2  day  over  1933,  and 
the  same  as  the  average  for  the  last  8  years.  Table  2  shows  the  distribution  of 
employees  according  to  the  number  of  days  of  annual  or  sick  leave  used,  and  the 
total  number  of  days  of  leave  in  each  classification.  These  figures  contradict  the 
frequently  repeated  statement  that  employees  are  accustomed  to  use  their  entire 
allowance  of  leave.  Only  3.9  percent  took  the  maximum  amount  of  sick  leave. 
There  were  1,126  employees  who  used  more  than  15  of  the  allowable  30  days  of 
sick  leave.  The  total  number  of  days  of  sick  leave  taken  by  this  group  was 
26,489.  Hence  16.5  percent  of  the  employees  used  51.7  percent  of  the  total  sick 
leave  taken. 


Table  2. — Distribution  of  employees  according  to  number  of  days  of  annual  and  sick 
.  leave  used,  calendar  year  1985 


Annual  leave 

Days  taken  (number) 

Employees 

Total  days 
taken 

o._ . . 

Number 

189 

Number 

0 

1 . 

135 

136 

2__ . . . . . 

130 

260 

3 . . 

148 

444 

4 _ _ _ _ _ 

144 

576 

5 . . 

175 

875 

6— . . . . . 

205 

1,230 

1,596 

7 . . . . 

228 

8. . 

267 

2, 136 
2,547 
4,060 
4,664 
5,436 
6,539 
8,344 
14, 895 
6,400 

9.. . „ . 

283 

10 . . . 

406 

11 . 

424 

12. . . 

453 

13 . 

503 

14 _ _ 

596 

15— . - . 

993 

16 . . . 

400 

17— . 

324 

5;  508 
4,554 
3,515 
2,540 

1,  764 
1,254 
759 

18 . . - . 

253 

19 . . 

185 

20 . 

127 

21 . . 

84 

22 . 

57 

23- . . 

33 

24 . 

25 

600 

25. . 

7 

175 

26 . 

10 

260 

Total . 

6,785 

81,067. 

Sick  leave 


Days  taken  (number) 

Employees 1 

Total  days 
taken 

0 . 

Number 

1, 475 
.544 

Number 

0 

1 . . 

544 

2 . . . 

538 

1,076 

1,308 

3 . 

436 

4 . . 

405 

1,  620 

5 . 

303 

1,515 

6 . 

317 

i;  902 
1,799 
1, 944 
2,079 
2,110 
2,057 
2, 148 
1,  677 
1,  372 
1,  590 
1,600 
1, 734 
1,612 

7 . 

257 

8 . . . 

243 

9 . 

231 

10... . 

211 

11 . 

187 

12 . 

179 

13 . 

129 

14 . 

98 

15 . 

106 

16 . . . 

100 

17 . . . 

102 

18. . 

84 

19 . 

58 

1, 102 

20 . 

55 

1,100 

21 . 

61 

lj  281 

22 . 

50 

1;  100 

1,  219 
1,  440 

23 . . . 

53 

24 . 

60 

25 . 

52 

l'  300 

26 . . 

42 

1,092 

27 . 

40 

i;  080 
1,092 

28 . 

39 

29 . 

63 

I!  827 
8(010 

30 . . . 

267 

Total.  . . 

6,785 

51,230 

•  Not  including  employees  on  temporary  status  who  were  not  entitled  to  leave. 
Average  number  of  days  annual  leave,  11.9;  average  number  of  days  of  sick  leave,  7.5. 


In  the  field,  where  the  limit  of  sick  leave  was  15  day's,  the  average  sick  leave 
taken  during  the  year  1934  was  2.6  days,  as  compared  with  8-year  average  of 
2.9  days.  Ten  percent  of  the  employees  in  the  field  took  15,101  days  of  sick 
leave  and  90  percent  used  only  14,160  days. 

During  the  calendar  year  1934,  21.7  percent  of  the  employees  in  Washington 
did  not  take  any  sick  leave.  In  the  field,  for  the  same  year,  only’  5.3  percent 
took  the  maximum  amount  and  54  percent  took  none.  The  8-year  average  of 


.?  -  * 


510 


4  ANNUAL  REPORTS  OF  DEPARTMENT  OF  AGRICULTURE,  1936 

employees  taking  the  full  amount  of  sick  leave  is  5.3  percent  for  Washington  and 
6.2  percent  for  the  field,  whereas  26  percent  of  the  employees  in  Washington  and 
oZ  percent  of  the  field  force  used  no  sick  leave. 

WORK  INCIDENT  TO  APPOINTMENTS,  TRANSFERS,  AND  PROMOTIONS 

Changes  affecting  personnel  in  the  Department  required  contacts  with  the  Civil 
Service  Commission,  and  authorizations  affecting  appointments,  promotions, 
transfers,  reinstatements,  etc.,  were  recorded  as  indicated  in  table  3. 


Table  3. — Personnel  changes  in  the  Department  of  Agriculture,  1932-36 


Item 

1932 

1933 

1934 

1935 

1936 

Certificates  from  register 

702 

74 

27 

108 

1,948 

ReinstUement  certificates 

212 

481 

284 

Certificates  for  change  in  status 

194 

1,388 

Transfer  certificates 

368 

462 

443 

Authorities  for  temporary  appointments 

94 

4,848 

740 

452 

771 

Authorities  for  extensions  of  temporary  appoint¬ 
ments... . 

Authorities  for  extensions  of  suspensions 

6 

6 

3 

Civil-service  examinations  requested 

28 

7 

29 

110 

'  5V*'eri,u  reduction  in  this  item  under  previous  years  may  be  accounted  for  by  the  fact  that  the 
bationarvUfo?UlS|ira*!  offl<fs  of  the  Department  have  been  flllinft  more  or  less  temporary  vacancies  by  pro- 
involved^  f°F  ^uratlon  work>  appointments  in  which  cases  no  extensions  of  temporary  appointments  are 


RETIREMENT  RECORDS 


Our  records  show  that  154  employees  were  retired  in  accordance  with  the 
provisions  of  the  Retirement  Act  during  the  fiscal  year  1936.  Figures  showing  the 
retirements  for  the  last  5  years  are  given  -in  table  4,  and  the  average  annuities 
paid  in  the  various  groups  are  shown  in  table  5. 


Table  4. — Number  of  employees  retired,  1932-36 


Year  ended  June  30 

Annuity  retirements  in  class 

Disability  retirements  in  class 

Cases 
dis¬ 
posed  of 

Profes¬ 

sional 

Subpro¬ 

fes¬ 

sional 

Clerical, 

adminis¬ 

trative, 

and 

fiscal 

Custo¬ 

dial 

Profes¬ 

sional 

Subpro¬ 

fes¬ 

sional 

Clerical, 

adminis¬ 

trative, 

and 

fiscal 

Custo¬ 

dial 

1932..- _ _ 

22 

41 

13 

9 

8 

17 

8 

10 

128 

1933 _ 

81 

132 

22 

28 

9 

23 

19 

15 

329 

1934 _ 

51 

63 

58 

24 

12 

12 

28 

11 

259 

1935 _  .. 

46 

65 

24 

12 

10 

14 

29 

5 

205 

1936... . . . 

29 

50 

18 

6 

11 

19 

18 

3 

154 

Table  5. — Averages  of  the  annuities  in  the  various  groups,  1932-36 


#  Group 

1932 

1933 

1934 

1935  • 

1936 

Professional  and  scientific . . . . . . 

Subprofessional _ _ _ _ _ 

Clerical,  administrative,  and  fiscal . . 

Custodial _ _ _  _ 

$1, 100.77 
972. 67 
981.88 
698.  57 

$1, 114. 04 
1,012.91 
963.67 
695.98 

$1, 102.  22 
946.  81 
946.83 
757. 72 

$1,039. 81 
960.08 
826.35 
728.50 

$1,068.59 

990.43 

865.08 

654.05 

The  average  age  of  employees  retired  on  account  of  disability  was  53.7  years, 
and  the  minimum  annuity  granted  was  $200.04.  The  largest  annuity  granted  on 
.  retirement  because  of  age  was  $1,445.88.  This  was  the  increased  annuity  with 
forfeiture.  Had  the  employee  elected  a  life  annuity  the  amount  annually  received 
would  have  been  $1,269.48.  Of  the  154  employees  granted  annuities,  only  48 
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had  30  or  more  years  of  service.  Of  the  48,  35  were  retired  on  account  of  age,  10 
for  disability,  and  3,  reduction  of  force.  Only  seven  employees  availed  themselves 
of  the  optional-retirement  clause. 

The  following  continuances  in  the  service  beyond  retirement  age  were  granted. 

A  principal  highway  engineer  and  an  associate  economic  geologist  in  the  Bureau  of 
Public  Roads;  a  senior  pathologist  and  a  principal  botanist  in  the  Bureau  of  Plant 
Industry ;  and  a  principal  soil  scientist  in  the  Bureau  of  Chemistry  and  Soils. 

1  In  addition  to  the  above,  the  retirement  section  forwarded  to  the  Cfvl'|^rfVthe 
Commission  709  applications  for  refund  of  retirement  deductions,  and  4,328  of  tne 
cfvTi sSvta, Common  Master  Retirement  Record  Cards  No.  S80G  for jmr 
ployees  who  resigned,  transferred  to  other  establishments,  or  separated  for  other 

™  There  were  221  employees  who  obtained  credit  for  past  temporary  or  excepted 
service  as  provided  for  under  section  9  of  the  act  of  May  29,  1930,  and  redeposited 

%rnnino,Snirval"aS?eport  for  the  Civil  Service  Commission  shows  the 
totl,  civihscrvice  retirement  and  debility  fund ^nct£™  remaining  to  the 
credit  of  employees  of  this  Department  on  June  30,  193o,  to  be  $ll,402,&yy.d*. 

INVESTIGATIONS 

One  of  the  outstanding  achievements  during  the  past  year  was  the  inauguration 
Of  neriotlical  detailed  inspections  of  field  stations  and  offices  of  the  Department 
The  nnrpose  of  such  inspections  is  twofold;  namely,  to  discover  existing  cases  of 
fiscal  irregularities  inefficiency,  and  mismanagement,  and  to  prevent  similar  cases 
t ’ole  future  It  is  believed  that  these  inspections  will  result  in  material  savings 

in  the  fu  •  .  eliminating  or  greatlv  reducing  inefficiency,  mismanage- 

to  the  I  epar  -  conduct of  the  inspections  every  phase  of  the  business 

ment,  and  waste.  In  the  com  being  given  to  pay-roll  and  purchase 

operations  is ^checked  "d  disbursements  are  checked,  as  are  property 

mid  Xer  ,mcc2?rV  conS'rlccrd,.  Vendors'  records  arc  also  chocked  ag.m.t 

purchase  orders  and  ^edYnspections  were  made  at  24  field  stations.  The  small 
Dher1eft^fch  insDections  may  be  attributed  to  limited  personnel;  to  the  fact  that 
num  ,  f  stations  had  been  in  operation  for  many  years  without  previous 
a  number  ,.t  hich  macje  it  essential  for  the  investigators  to  remain  at 

inspection  and  of time  than  would  otherwise  have  been  neces- 

such  stations  for  a .  o  g ,  j_e  ^  ^  the  necessitv  for  taking  investigators  off  this 
sary  to  purpose  of  having  them  conduct  important  special  investiga- 

ilfn,  Furthermore  'in^nian  \°  instances  the  investigators  were  hampered  m  their 

hv  the  lack  of  adequate  records.  In  such  cases  recommendations  were 
made  with  respect  to  the'  types  of  records  which  should  be  maintained  in  the 

fUThe  results  of  the  detailed  inspections  made  during  the  past  year  amply  demon- 
,trItedThe  need  for  continuing  a.id  expanding  this  type  of  work  Many  fiscal 
strated  the  need  serious  nature,  were  discovered  and  stopped.  Some  cases 

irfr<?gUffie  inev  maladministration,  and  violation  of  Department  regulations  were 
discovered.  Appropriate  disciplinary  action  was  taken  in  all  cases,  and  reports 
were  submitted  to  the  Comptroller  General  when  this  was  warranted  by  the  facts. 
Some  of  the  cases  were  of  such  a  serious  nature  that  they  were  reported  also  to  the 

Arss£ssri£  ?KCfg£Twere  »» scid  ^  by  Sivi„g 

them  accurate  and  helpful  information  and  advice  with  respect  to  their  problems, 
and  this  type  of  assistance  will  form  an  important  part  of  the  investigators  duties 

hl  In' addition  to  the  detailed  inspections  of  field  stations  and  offices,  130  special 
investigations  were  conducted  during  the  past  fiscal  year,  most  of  which  were 
personnel  cases,  and  several  alleged  violations  of  regulatory  laws  administered  by 
the  Department  were  investigated.  During  the  past  year  se\eral  hundred  per- 
lonnel  recommendations  submitted  by  the  various  bureaus  were  reviewed,  a  large 
proportion  of  which  were  for  the  imposition  of  disciplinary  penalties.  In  review¬ 
ing  these  recommendations  consistent  effort  has  been  made  to  see  that  like  penal 

tH  ManjC other  services  have  been  rendered  including  conferring  with  and  advising 
bureau  ^officials  with  respect  to  personnel  problems  and  giving  helpful  advice  to 
employees  who  felt  that  they  had  received  unjust  treatment. 
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CLASSIFICATION  OF  POSITIONS 

During  the  fiscal  year  the  classification  staff  operating  under  the  Classification 
Act  of  1923,  as  amended,  has  intensified  its  review  of  new  positions  and  duty 
changes  resulting  from  reorganization  in  the  Washington  service;  has  revised 
numerous  obsolete  descriptions  of  work;  has  reviewed  and  effected  a  greatly  in¬ 
creased  number  of  tentative  classifications  of  the  field  positions;  has  conducted 
studies  on  organization  and  brought  up  to  date  the  organization  charts  of  the 
various  bureaus  and  offices  of  the  Department;  has  extended  its  activities  by  a 
personal  inspection  of  the  duties  performed  in  some  of  the  more  important  field 
stations;  and  has  rendered  more  direct  and  constant  service  and  advice  to  bureau 
officials  in  their  classification  and  organization  problems. 

A  total  of  7,793  appointments  and  changes  in  status  of  Washington  employees 
were  acted  upon  during  the  past  year.  This  number  does  not  reflect  the  many 
cases  reviewed  and  returned  without  action.  It  does,  however,  show  all  cases  of 
change  in  duties  and  appeal,  each  of  which  involves  a  careful  job  analysis  and 
recommendation.  The  number  of  individual  appeals  did  not  increase  as  it  has 
been  possible  to  give  more  attention  to  the  individual  and  group  needs  than  during 
the  past  few  years. 

A  summary  of  this  activity,  insofar  as  it  relates  to  the  personnel  in  Washington 
for  the  past  year,  is  given  in  table  6. 


Table  6. — Appointments  and  changes  in' status  of  employees  of  the  Department  of 

Agriculture,  1932-36 


Year  ended  June  30 


1932. 

1933 

1934. 

1935 

1930 


Appoint¬ 
ments  to 
new  posi¬ 
tions 

Changes  in 
duties 

Changes  to 

vacancies 

- 

Appeals  | 

Total 

187 

320 

725 

23  1 

1,255 

248 

143 

104 

5  ! 

498 

5,561 

1,274 

2,329 

15  ; 

9. 179 

1,634 

3,315 

3,260 

45  | 

8,254 

1,905 

3,698 

2,145 

"  I 

7,793 

In  addition  to  those  shown  in  table  6,  a  greatly  increased  number  of  positions 
have  been  reviewed  from  the  field  service  and  tentative  classifications  assigned  in 
accordance  with  departmental  standards.  The  volume  of  such  transactions 
increased  greatly  with  the  continuation  of  the  emergency  funds,  the  extensive 
reorganization  of  the  Forest  Service  and  the  expansion  of  the  Soil  Conservation 
Service. 

The  number  of  individual  and  office  surveys  on  work  assignments  has  increased 
and  more  comprehensive  cross-section  job-analysis  studies  have  been  made  pos¬ 
sible  in  the  past  year.  This  has  aided  proposed  organization  and  allocation  changes 
and  has  helped  to  settle  numerous  grade  and  salary  problems,  smoothed  out  per¬ 
sonnel  difficulties  and  effected  efficiency  in  management,  as  well  as  economy  in 
financial  savings  to  the  Department.  The  continuation  of  emergency  allotments 
with  the  subsequent  employment  of  large  numbers  in  the  field  service,  as  well  as 
the  normal  reorganization  of  the  various  bureaus,  requires  accurate  information 
on  all  work  problems,  their  relation  to  the  units  concerned  and  the  coordination  of 
individual  duties  to  the  standardized  plan  of  uniform  compensation  grades  for  like 
services  rendered.  In  addition  to  this  wfork  the  division  has  aided  in  the  estab¬ 
lishment  of  fair  and  adequate  regional  wage  scales  for  certain  unclassified  field 


positions.  ,  ,  ’  .  ., 

The  inspection  of  field  positions,  although  restricted  because  of  limited  per¬ 
sonnel,  has  been  made  in  representative  offices  of  the  Forest  Service,  Soil  Con¬ 
servation  Service  and  in  certain  departmental  offices  in  New  York  City  and  Balti¬ 
more.  In  each  case  important  classification  information  wras  secured  and  grade 
and  salary  discrepancies  adjusted.  The  results  of  such  inspections  show’  that  they 
aid  in  improving  thp  morale  of  the  employees,  assist  the  field  officers  in  their 
problems  of  personnel  adjustment,  avoid  duplications  in  employee  assignment  and 

result  in  consequent  savings  to  the  servic.e.  . _ 

Constant  advice  also  is  rendered  to  bureau  officials  on  questions  of  classification 
procedure,  levels  of  duty  assignment,  division  of  employee  responsibility,  job 
levels  and  wage  scales,  and  related  problems  of  organization  These  service 
create  a  better  understanding  of  the  problems  of  classification  and  aid  the  Depart¬ 
ment  in  maintaining  fair  and  uniform  standards  of  work  and  pay  throughout  its 
numerous  agencies. 


i 
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EMPLOYEE  ACTIVITIES 

The  Office  of  Personnel  has  continued  sponsorship  of  the  numerous  employee 
activities  which  may  be  grouped  as  follows:  Educational,  welfare,  and  social 
and  recreational.  On  March  27,  1936,  the  Welfare  Association  published  a  pam¬ 
phlet  of  21  pages  in  which  the  various  employee  activities  of  the  Department  were 
described  in  detail.  So  far  as  possible  a  copy  of  this  pamphlet  has  been  placed  in 
the  hands  of  each  new  employee  who  has  entered  the  service  in  Washington  since 
the  date  of  publication. 

These  activities  have  exerted  a  very  wholesome  influence  upon  the  morale  of 
employees,  and  have  developed  a  more  democratic  spirit  in  their  relationships! 
They  have  also  made  of  the  Department  a  pleasanter  place  in  which  to  live  and 
works 
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United  States  Department  of  Agriculture, 

Office  of  Director  of  Personnel, 

Washington,  D.  C.,  September  30,  1937. 

Hon.  Henry  A.  Wallace, 

Secretary  oj  Agriculture. 

Dear  Mr.  Secretary:  Herewith  I  submit  a  report  of  the  work  in 
the  Office  of  Personnel  for  the  fiscal  year  ended  June  30,  1937. 
Sincerely  yours, 

W.  W.  Stockberger,  Director. 


Personnel  work  in  the  Department  is  visualized  as  an  activity  the  primary 
function  of  which  is  essentially  one  of  service  to  the  operating  agencies.  The 
individual  worker  is  regarded  as  the  critical  factor  conditioning  the  performance  of 
functions  for  which  the  administrative  officials  in  the  operating  agencies  are 
responsible.  It  follows,  therefore,  that  effective  personnel  work  must  go  far 
beyond  orderly  procedures  and  record  keeping.  It  must  be  concerned  in  the 
selection,  placement,  training,  and  promotion  of  employees,  for  their  safety  and 
welfare,  and  for  whatever  else  will  increase  the  satisfaction  they  derive  from  their 
work  and  contribute  to  the  greatest  efficiency  obtainable  from  them. 

The  ever-widening  scope  of  the  activities  of  the  Department  with  resultant 
responsibility  in  relation  to  the  economic  and  social  structure  of  the  Nation 
emphasizes  the  need  for  systematic  planning  to  develop  the  highest  grade  of 
executive  and  administrative  personnel,  to  devise  means  for  increasing  the 
attractiveness  of  positions  at  the  higher  levels  of  authority  and  responsibility,  and 
to  check  the  flow  of  experienced  personnel  into  industry  and  private  activity  which 
inevitably  occurs  with  every  rising  tide  of  prosperity. 

The  opportunity  for  a  scientific  approach  to  its  problems  is  no  less  in  personnel 
work  than  in  the  physical  and  biological  sciences.  Scientific  studies  of  adequate 
personnel  data  should  yield  results  of  primary  importance  in  determining  the 
factors  which  condition  th/e  socially  useful  behavior  of  employees.  Personnel 
research  should  be  the  guiding  influence  in  shaping  personnel  policies,  in  the 
exploration  of  the  motivation  of  our  human  resources,  and  in  the  direction  of 
human  effort  toward  the  attainment  of  the  objectives  of  our  organization. 

IN-SERVICE  TRAINING 

There  is  a  growing  awareness  of  the  importance  of  training  within  the  service, 
and  constructive  training  programs  deserve  the  sympathetic  support  of  all  who 
are  concerned  for  the  improvement  of  performance  and  for  raising  the  level  of 
competence  in  the  Department.  Some  of  the  more  general  aims  of  training  are  to 
acquaint  new  employees  with  the  purpose  and  work  of  the  agency  in  which  they 
are  employed,  to  increase  skill  in  the  performance  of  the  work  to  which  they  are 
assigned,  to  discover  employees  fitted  for  advancement,  and  to  prepare  them  to 
undertake  more  difficult.or  more  responsible  assignments  of  duties  and  responsibil¬ 
ities.  Fruitful  results  should  follow  wider  acceptance  of  the  dogma  that  the  public 
interest  will  be  enhanced  through  carefully  planned  programs  of  training  designed 
to  develop  latent  abilities  of  employees  and  to  inculcate  in  them  habits  for  con¬ 
tinuing  self-education.  The  formal  or  academic  phases  of  training  may  well  be 
left  to  the  schools,  colleges,  and  universities,  and  efforts  focused  on  types  of 
training  designed  (1)  to  increase  proficiency  in  selected  skills,  and  (2)  to  promote 
understanding  of  the  concepts  and  objectives  of  specialized  lines  of  work  and  an 
appreciation  for  the  interrelationships  which  must  be  observed  in  fitting  them  into 
the  frame  of  a  major  activity.  Progress  toward  these  ends  would  be  materially 
hastened  through  the  establishment  of  a  central  division  of  training  to  coordinate 
existing  training  work  and  to  aid  in  the  development  of  new  and  needed  programs 
for  additional  training. 
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SAFETY  WORK 

Late  in  the  year  funds  were  authorized  for  safety  work  and  the  Division  of 
“ar«ty  was accordingly  established  in  this  Office.  The  chief  of  this  Division  will 
make  detailed  studies  of  the  accident  problem  in  the  Department,  install  a  uni- 
iorm  system  of  recording  and  reporting  accidental  injuries  to  employees,  and 
cooperate  with  the  interdepartmental  safety  council  and  with  representatives 
irom  each  of  the  bureaus  in  the  development  of  safety  work  in  the  Department. 


APPOINTMENTS,  SEPARATIONS,  AND  PROMOTIONS 

There  were  60,229  employees  serving  under  formal  appointment  bv  the  Secre¬ 
tary  of  Agriculture  on  June  30,  1937,  as  compared  with  53,522  on  June  30,  1936. 
or  an  increase  of  6,707  during  the  fiscal  year.  The  number  of  employees  in  the 
Soil  Conservation  Service  was  increased  from  5,635  to  8,111  by  June  30,  1937,  a 
net  gain  of  2,476.  The  Resettlement  Administration  was  transferred  to  the 
Department  of  Agriculture  on  January  1,  1937,  and  formal  appointments  were 
issued  to  the  Washington  personnel,  which  on  June  30,  1937,  numbered  2,329.  A 
number  of  Emergency  Conservation  Corps  workers  in  the  various  bureaus  of  the 
Department  were  given  formal  appointments  during  the  year.  The  increase  in 
the  number  of  employees  of  the  Forest  Service  holding  appointments  from  5,558 
to  7,383,  a  net  gain  of  1,825,  was  largely  due  to  these  E.  C.  W.  appointments.  The 
increase  in  the  Soil  Conservation  Service,  the  addition  of  the  Resettlement  Ad¬ 
ministration  and  the  formal  appointments  of  a  large  number  of  E.  C.  W.  employ¬ 
ees,  accounts  for  practically  all  the  gain  in  the  personnel  of  the  Department  during 
the  year.  It  is  interesting  to  note  that  on  June  30,  1932,  there  were  27,350 
persons  holding  formal  appointments  in  the  Department  of  Agriculture,  as  com¬ 
pared  with  60,229  on  June  30,  1937. 

The  personnel  of  the  Agricultural  Adjustment  Administration  was  decreased 
from  5,493  as  of  June  30,  1936,  to  4,394  by  June  30,  1937,  a  reduction  of  1,099. 

There  were  16,447  employees  in  the  field  service  of  the  Resettlement  Adminis¬ 
tration  on  June  30,  1937,  but  these  figures  are  not  included  in  the  computations 
because  these  employees  did  not  hold  formal  appointments  by  the  Secretary  of 
Agriculture. 

Personnel  data  for  the  last  5  years  are  shown  in  table  1. 


Table  1. — Personnel  activities  of  the  Department  of  Agriculture,  1933-87 


Employees  on  rolls  of  De¬ 
partment 

Field 

stations 

Employ- 

Separa¬ 

tions 

Year  ended  June  30 

Depart¬ 

mental 

service 

Field 

service 

Total 

ees  ap¬ 
pointed 

from  the 
Depart¬ 
ment 

1933  . . . . 

5,521 

i  21,023 

26,544 

1,451 

3,915 

4,721 

1934  . . . - . . 

10, 032 

i  28,  591 

38,623 

1,451 

>31,434 

»  19, 355 

1935  . . 

11,437 

•  32.  643 

44,080 

1,864 

» 29,  092 

•  23, 635 

1936  . - 

11,382 

7  42,  140 

53,522 

1,864 

»  30,634 

»  21. 192 

1937  . 

13, 371 

11  46,  858 

60,229 

2,924 

n  34,  561 

n  27,  854 

i  Includes  80  in  Foreign  Service. 

» Includes  11,667  in  Agricultural  Adjustment  Administration. 

1  Includes  6,647  in  Agricultural  Adjustment  Administration. 

*  Includes  52  in  Foreign  Service. 

s  Includes  8,249  in  Agricultural  Adjustment  Administration. 

*  Includes  7. 455  in  Agricultural  Adjustment  Administration. 

.  '  Includes  52  in  Foreign  Service. 

*  Includes  5,186  in  Agricultural  Adjustment  Administration. 

*  Includes  5.821  in  Agricultural  Adjustment  Administration. 
i»  Includes  2,229  in  Resettlement  Administration. 

u  Includes  88  in  Foreign  Service. 

u  Includes  1,336  in  Agricultural  Adjustment  Administration. 

ii  Includes  2,435  in  Agricultural  Adjustment  Administration. 

On  June  30,  1937,  there  were  1,634  collaborators  serving  without  compensation 
who  are  not  included  in  table  1. 

The  turn-over  of  permanent  employees  during  the  year  was  5.12  percent,  as 
compared  with  6.88  percent  during  the  preceding  year,  7.19  percent  during  1935, 
10.63  percent  during  1934,  and  3.88  percent  during  1933. 
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During  the  year  there  were  11,960  promotions,  as  compared  with  10,815  in 
1936,  and  3,764  in  1935.  Promotions  during  1935  were  from  grade  to  grade  only, 
under  the  Economy  Act  of  June  30,  1932,  while  in  1936  and  1937  administrative 
promotions  or  promotions  within  the  grade  were  possible,  and  the  number  given 
for  these  fiscal  years  includes  promotions  both  within  the  grade  and  from  grade 
to  grade. 

RECORD  OF  LEAVE 

Employees  were  allowed  annual  leave  at  the  rate  of  15  days  for  the  full  year  in 
1935,  together  with  the  leave  accumulated  from  1933  and  1934.  Data  are  given 
in  table  2  to  show  the  distribution  of  the  annual  and  sick  leave  used  in  Washington 
in  the  calendar  year  1935.  Men  and  women  in  Washington  averaged  14.4  days 
annual  leave,  as  compared  with  11.9  days  in  1934.  Employees  in  the  field  aver¬ 
aged  11.4  days,  as  compared  with  10.2  days  in  the  previous  year. 


Table  2. — Distribution  of  employees  in  Washington  according  to  number  of  days 
of  annual  and  sick  leave  used,  calendar  year  1035 


Days  taken 
(number) 

Annual  leave 

Sick  leave 

Days  taken 
(number) 

Annual  leave 

Sick  leave 

Em¬ 
ploy¬ 
ees  1 

Total 

days 

taken 

Em¬ 
ploy¬ 
ees  1 

Total 

days 

taken 

Em¬ 
ploy¬ 
ees  1 

Total 

days 

taken 

Em¬ 
ploy¬ 
ees  ' 

Total 

days 

taken 

Number 

Number 

Nu  mber 

Xu  mber 

Number 

Number 

Number 

Number 

0 _ 

287 

0 

1.617 

0 

17..*..., 

612 

10,  404 

133 

2.  261 

1.  . 

93 

93 

580 

580 

18 

480 

s,  640 

110 

1,980 

2 . 

94 

188 

588 

1,  176 

19 . . . • 

421 

7,999 

96 

1.824 

3 . . 

111 

333 

475 

1,425 

20  . 

373 

7.  460 

91 

1,820 

4 

112 

448 

462 

1.  MS 

21 

244 

5,  124 

1,617 

123 

615 

399 

1,  995 

22 

206 

4.  532 

85 

1.870 

6 _ _ _ 

181 

1,086 

352 

2,  112 

23. .. 

174 

4.  002 

65 

1.495 

7 . . 

185 

1,295 

316 

2,212 

24  . 

140 

3,  360 

60 

1,  584 

8 .  ... 

1«3 

1.514 

328 

2.  624 

25 

105 

2.  625 

67 

1.675 

9 _ 

262 

2. 368 

274 

26.  . 

78 

2, 028 

60 

1.  .560 

10  .  . . 

261 

2,610 

264 

2, 640 

27 . 

66 

1,  782 

64 

1,728 

11... 

327 

3,  597 

267 

2,937 

28  .. 

54 

1,512 

58 

1,624 

12. . . . 

350 

4.  200 

294 

3.  528 

29 

31 

’  899 

138 

4,002 

13 . 

461 

5.  993 

173 

2,  249 

30  > 

47 

1,488 

490 

14,700 

15 . . 

1,  146 

17,  190 

163 

2.  445 

Total . 

8,502 

122, 713 

8,502 

75, 159 

16 . . . 

659 

10,  544 

141 

2,  256 

>  Not  including  employees  on  temporary  status  who  were  not  entitled  to  leave. 

1  30  and  over  for  annual  leave  only. 

Average  number  of  days  annual  leave,  11.4;  average  number  of  days  of  sick  leave,  8.8. 


The  average  sick  leave  used  by  employees  in  Washington  in  1935  was  8.8  days, 
an  increase  of  1.3  days  over  1934,  and  an  increase  of  1.2  days  over  the  average 
foi  the  previous  8  consecutive  years.  Only  5.8  percent  of  the  employees  took  the 
maximum  amount  of  sick  leave.  There  were  1,741  employees  who  used  more  than 
15  of  the  allowable  30  days  of  sick  leave.  The  total  number  of  days  of  sick  leave 
taken  by  this  group  was  41,996.  Hence  20.5  percent  of  the  employees  used  56 
percent  of  the  total  sick  leave  taken. 

In  the  field,  where  the  limit  of  sick  leave  was  15  days,  the  average  sick  leave 
taken  during  1935  was  2.7  days,  as  compared  with  the'past  8-year  average  of  2.9 
days.  Ten  and  one-half  percent  of  the  employees  in  the  field  took  19,185  days  of 
sick  leave  and  89.5  percent  used  only  18,276  days. 

During  the  calendar  year  1935,  19  percent  of  the  employees  in  Washington  did 
not  take  any  sick  leave.  In  the  field  for  the  same  year,  only  5.2  percent  took  the 
maximum  amount  and  52  percent  took  none.  The  past  8-year  average  of  employ¬ 
ees  taking  the  full  amount  of  sick  leave  is  5.5  percent  for  Washington  and  6  percent 
for  the  field:  whereas  25  percent  of  the  employees  in  Washington  and  52  percent 
of  the  field  iorce  used  no  sick  leave. 

WORK  INCIDENT  TO  APPOINTMENTS,  TRANSFERS,  AND  PROMOTIONS 

During  the  year,  760  formal  applications  for  civil  service  positions  were  received 
from  all  sources  and  circulated  throughout  the  Department,  as  compared  with  • 
413  during  1936. 
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It  has  always  been  the  general  policy  of  the  Department  of  Agriculture  to  fill 
vacancies  by  promotion  of  employees  in  the  service  of  the  Department  whenever 
possible;  but  on  May  26,  1937,  a  procedure  for  carrying  out  this  policy  was  placed 
iw  -  -*“e  nuance  of  instructions  to  all  bureaus  and  offices,  with  respect  to 

the  filling  of  permanent  positions  in  Washington.  The  plan  announced  provided 
for  the  advertisement  of  vacancies  on  bulletin  boards  and  the  circularization  of 
appropriate  notices  throughout  the  Department.  During  June,  24  vacancies 
were  announced  and  133  applications  were  received  from  employees.  These 
applications  were  forwarded  for  consideration  to  the  office  or  offices  where  the 
vacancies  existed.  Notwithstanding  the  short  time  this  procedure  has  been  in 
operation,  it  has  demonstrated  its  value  in  emphasizing  the  policy  of  filling  vacan- 
cies  from  within  the  service. 

Personnel  matters  which  required  contacts  with  the  Civil  Service  Commission, 
and  the  procurement  of  authorities  for  personnel  changes  are  shown  in  table  3. 


Table  3. — Personnel  changes  in  the  Department  of  Agriculture,  1933-37 


Item 

1933 

1934 

1935 

1936 

1937 

Certificates  from  register. . . .  .  ..  . 

74 

27 

108 

r.9 

94 

66 

*  6 

7 

1,510 

481 

254 

465 

4.848 

4,031 

3 

29 

1, 648 
416 
910 
220 
740 
1,466 

2 

no 

1,948 
481 
1.388 
452 
771 
•  270 

3 

124 

1,425 
442 
2, 166 
267 
4.700 
941 
7 

65 

Reinstatement  certificates . .  . . 

Certificates  for  change  in  status .  . . . 

Transfer  certificates. . . . . . 

Authorities  for  temporary  appointments.  . . 

Authorities  for  extensions  of  temporary  appointments. 

Authorities  for  extensions  of  suspensions. . . 

Civil-service  examinations  requested _ _ 

1  The  material  reduction  in  this  item  under  previous  years  may  be  accounted  for  by  the  fact  that  the  vari¬ 
ous  bureaus  and  offices  of  the  Department  have  been  filling  more  or  less  temporary  vancancies  for  duration 
of  work  by  probationary  appointments  in  which  cases  no  extensions  of  temporary  appointments  are  involved. 


RETIREMENTS 

During  the  year  43  employees  in  the  professional  service  were  retired,  29  be¬ 
cause  of  reaching  the  age  for  retirement,  8  on  account  of  disability,  4  having  rend¬ 
ered  30  or  more  years  of  service  and  retiring  under  the  optional  provision  upon 
reaching  the  age  2  years  earlier  than  the  compulsory  age  limit,  and  2  incident  to 
reduction  in  force.  The  average  annuity  for  the  entire  group  was  $1,049.04. 

In  the  subprofessional  service  62  employees  were  retired,  31  on  account  of  age, 
20  because  of  disability,  and  11  by  optional  retirement.  The  average  annuity 
for  this  group  was  $1,027.02.  The  38  retirements  in  the  clerical,  administrative, 
and  fiscal  service  included  14  on  account  of  age,  20  because  of  disability,  3  by 
optional  retirement,  and  1  by  reduction  in  force.  The  average  annuity  was 
$887.82.  Of  the  10  retirements  in  the  custodial  service,  4  were  separated  on 
account  of  age,  5  for  disability,  and  1  by  optional  retirement.  In  this  group  the 
average  annuity  was  $708.79. 

The  amount  of  annuity  is  based  on  salary  and  length  of  service.  The  minimum 
annuity  granted  was  $187.92.  There  are  two  types  of  annuity,  either  of  which 
may  be  chosen  bv  the  employee.  One  is  known  as  life  annuity  and  provides  for 
the  payment  to  the  employee’s  estate  of  the  unexpended  balance  to  his  credit  in 
the  retirement  fund,  in  the  event  of  his  death;  the  other  is  designated  increased 
annuity  with  forfeiture;  that  is,  upon  the  death  of  the  employee  the  unexpended 
balance  remains  in  the  retirement  fund.  During  the  year,  the  largest  life  annuity 
was  $1,323.48,  and  the  largest  increased  annuity  with  forfeiture -was  $1,442.64. 

Continuances  in  the  service  beyond  retirement  age  were  granted  to  a  principal 
veterinarian  in  the  Bureau  of  Animal  Industry;  a  principal  agronomist,  a  prin¬ 
cipal  pathologist,  and  a  senior  pathologist  in  the  Bureau  of  Plant  Industry;  a 
chief  accountant  and  auditor  in  the  Office  of  the  Director  of  Finance;  a  senior 
forester  in  the  Forest  Service;  and  a  regional  law  officer  in  the  Office  of  the  Solicitor. 

There  were  384  applications  for  service  credit  and  1,024  applications  from 
employees  separated  from  the  service  for  refund  of  their  retirement  deductions 
were  certified  to  the  Civil  Service  Commission  for  adjudication.  In  addition, 
3,302  master  retirement  record  cards  No.  2806  were  completed  and  forwarded  to 
the  Civil  Service  Commission  for  employees  who  resigned,  transferred  to  other 
establishments,  or  were  separated  for  other  reasons. 

Figures  showing  the  retirements  for  the  last  5  years  are  given  in  table  4,  and 
the  average  annuities  paid  in  the  various  groups  are  shown  in  table  5. 
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Table  4. — Number  of  employees  retired,  1933-37 


Annuity  retirements  in  class 

Disability  retirements  in  class 

Year  ended  June  30 

Profes¬ 

sional 

Sub- 

profes¬ 

sional 

Cleri¬ 

cal. 

admin¬ 

istra¬ 

tive, 

and 

fiscal 

Custo¬ 

dial 

Profes¬ 

sional 

Sub¬ 

profes¬ 

sional 

Cleri¬ 

cal. 

admin¬ 

istra¬ 

tive, 

and 

fiscal 

Custo¬ 

dial 

Cases 

dis¬ 

posed 

of 

1933 . 

81 

132 

22 

28 

9 

23 

19 

15 

329 

1934 . . 

51 

63 

58 

24 

12 

12 

28 

11 

259 

1935 . 

46 

65 

24 

12 

10 

14 

29 

5 

■205 

193ft . 

29 

50 

18 

ft 

11 

19 

18 

3 

154 

1937 . 

35 

42 

18 

5 

8 

20 

20 

5 

153 

Table  5. — Averages  of  the  annuities  in  the  various  groups,  1933-37 


Group 

1933 

1934 

1935 

1936 

1937 

Professional  And  scient  ifle . . . . 

Subprofessional  . . .  . . 

Clerical,  administrative,  and  fiscal . 

Custodial . . . . . 

$1,114.04 
1,012.9! 
963. 67 
695.98 

$1.  102.  22 
946.  81 
946.83 
757.  72 

$1,039  81 

960. 08 
826.  35 
728.50 

$1,068.59 
990.  43 
865.  08 
654. 05 

$1.  049.  04 
1,027.02 
887.  82 
708  79 

CLASSIFICATION  OF  POSITIONS 

The  classification  staff  operating  under  the  Classification  Act  of  1923,  as 
amended,  has  continued  to  review  new  positions  and  duty  changes  resulting  from 
the  growth  and  reorganization  of  the  Washington  service;  has  expanded  its  infor- 
inatiou  and  aid  to  a  greater  number  of  tentative  classifications  of  field  positions; 
has  continued  to  keep  up-to-date  organization  charts  of  the  various  bureaus  and 
offices  of  the  Department  and  has  assisted  the  bureaus  in  formulating  new  organi¬ 
zation  plans;  has  developed  an  in-service  training  course  on  classification  tech¬ 
niques;  has  begun  the  preparation  of  a  field  classification  manual;  has  started 
special  studies  on  occupational  groups  with  accompanying  cross-section  charts; 
has  personally  inspected  a  greater  number  of  field  stations;  has  attended  and 
participated  in  national  personnel  meetings;  and  has  r<  ndered  direct  and  constant 
service  and  advice  to  the  bureaus  in  preparing  an  increased  number  of  job  descrip¬ 
tions,  charts,  and  related  classification  matters. 

A  total  of  0,339  appointments  and  changes  in  status  in  Washington  employees 
were  acted  upon  during  the  past  year.  The  number  recorded  is  slightly  less  than 
for  the  preceding  year  because  of  the  invalidation  of  portions  of  the  Agricultural 
Adjustment  Act  and  the  subsequent  decrease  in  personnel.  This  in  a  way  was 
counterbalanced  by  the  addition  of  the  Resettlement  Administration,  formerly  an 
independent  agency.  In  addition  many  cases  were  reviewed  and  returned  with¬ 
out  action.  The  number  does,  however,  reflect  all  cases  that  involve  change  in 
duties,  or  an  appeal  for  reallocation.  Each  of  these  involves  a  careful  job  analysis. 
There  is  a  marked  decrease  in  the  number  of  appeals,  as  more  attention  is  given 
each  year  to  the  individual  and  group  needs  of  the  employees. 

A  summary  of  this  activity,  insofar  as  it  relates  to  the  personnel  in  Washington 
for  the  past  5  years,  is  given  in  table  6. 


Table  6. — Appointments  and  changes  in  status  of  employees  of  the  Department  of 

Agriculture,  1933-37 


Year  ended  June  30 

Appoint¬ 
ments  to 
new  posi¬ 
tions 

Changes 
in  duties 

Changes 
to  vacan¬ 
cies 

Appeals 

Total 

1933 . 

246 

143 

104 

5 

498 

1934 . 

5,561 

1,274 

2,329 

15 

9,  179 

1935 . . . 

1,634 

3,315 

3,260 

45 

8,  254 

1936 . . 

1,905 

3,698 

2.  145 

-  45 

7,793 

1937 . . 

911 

4,002 

1,403 

23 

9,339 
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In  addition  to  those  shown  in  table  6,  a  large  number  of  positions  have  been 
reviewed  from  the  field  serviee  and  tentative  classifications  assigned  according 
to  departmental  standards.  The  volume  of  such  transactions  has  been  gradually 
reduced  over  the  preceding  year,  as  the  reorganization  of  the  Forest  Service  and 
the  expansion  of  the  Soil  Conservation  Service  have  now  reached  a  near-normal 
level. 

Individual  and  office  surveys  on  duty  assignments  have  been  expanded  during 
the  past  year,  and  have  yielded  data  of  value  to  the  bureaus  and  to  the  central 
personnel  office.  Cross-section  studies  on  grade  levels,  duty  series  for  selected 
types  of  work,  and  special  wage  and  occupational  studies  have  been  made  as  an 
aid  in  -the  solution  of  organization  and  salary  problems.  Data  on  wages  and 
duties  of  unclassified  positions  have  been  accumulated.  This  information  has 
helped  in  the  solution  of  personnel  problems,  increased  the  efficiency  of  manage¬ 
ment  through  improved  employee  relations  and  morale,  and  resulted  in  financial 
savings  to  the  bureaus.  Studies  have  been  made  on  certain  lines  of  work  and 
pay  of  non-Government  employees  operating  under  employee  organizations,  and 
the  resulting  recommendations  have  been  of  service  in  establishing  fair  and 
adequate  wage  scales  for  such  workers. 

Extensive  inspections  of  field  positions  in  the  vicinity  of  Washington  were 
undertaken  and  the  foundations  laid  for  maintaining  standard  wage  and  job 
assignments.  Representative  field  offices  of  the  Soil  Conservation  Service  and 
Forest  Service  were  visited  in  widely  separated  regions  of  the  country  and  valu¬ 
able  classification  information  secured.  Such  inspections  provide  first-hand 
information  that  serves  properly  to  evaluate  the  work  performed,  enables  grade 
and  salary  adjustments  to  be  made,  encourages  the  employees,  helps  the  super¬ 
visors  with  their  more  difficult  cases,  avoids  duplication  of  work  assignment,  and 
provides  material  savings  to  the  Department.  Classification  is  primarily  con¬ 
cerned  with  perpetuating  the  principle  of  equal  pay  for  equal  work. 

During  the  past  year  a  6-week  group  study  instruction  course  was  offered  to 
those  concerned  with  classification  matters  in  the  bureaus.  This  was  well  at¬ 
tended  and  helped  to  increase  the  interest  in  the  services  of  classification  to  the 
Department. 

The  staff  is  constantly  called  upon  to  render  advice  to  bureau  officials  in  ques¬ 
tions  of  classification  procedure,  both  in  Washington  and  in  the  field.  Trained 
assistants  who  are  familiar  with  the  entire  Department  structure  conduct  studies, 
visualize  requirements,  and  render  recommendations  as  to  duty  assignments, 
evaluation  of  responsibilities,  job  descriptions,  job  levels,  wages,  and  related 
problems  of  organization.  With  the  large  number  of  employees  in  the  field  service, 
the  materials  collected  from  each  field  trip  or  office  survey  on  wages,  duties,  and 
related  facts  are  invaluable  in  maintaining  fair  and  uniform  standards  of  work 
and  pay  throughout  the  several  agencies  of  the  Department. 

INVESTIGATIONS 

During  the  year  a  total  of  888  recommendations,  most  of  which  were  for  the 
imposition  of  disciplinary  penalties  on  account  of  delinquency,  misconduct,  and 
fiscal  and  other  irregularities,  received  consideration  by  the  Division  of  Investi¬ 
gations.  Eighty-seven  personnel  investigations  and  22  miscellaneous  investiga¬ 
tions  were  conducted,  and  3,580  Agricultural  Adjustment  Administration  contracts 
were  investigated. 

A  substantial  number  of  the  investigations  resulted  in  the  recovery  of  money 
due  the  Government  from  employees  and  others  as  a  result  of  payments  being 
made  erroneously  or  of  Government  checks  falling  into  the  hands  of  persons  other 
than  the  payees. 

It  is  highly  desirable  that  personnel  investigations,  involving  delinquency, 
misconduct,  and  fiscal  and  other  irregularities  on  the  part  of  employees,  be  con¬ 
ducted  with  as  little  delay  as  possible,  in  order  that  corrective  measures  may  be 
promptly  taken  with  a  view  to  eliminating  from  the  service  dishonest  or  otherwise 
undesirable  employees.  Prompt  handling  and  settlement  of  such  cases  result  in 
removing  suspicion  from  honest  employees,  strengthening  morale,  aiding  in  the 
maintenance  of  proper  discipline,  and  eliminating  waste  and  inefficiency,  all  of 
which  are  essential  to  effective  administration,  efficient  service,  and  just  treatment 
of  employees. 

Very  little  headway  was  possible  during  the  year  in  periodical  inspections  of 
field  stations,  because  of  the  demands  made  on  time  and  personnel  by  requests  for 
special  investigations  and  because  of  the  limited  number  of  properly  instructed 
and  trained  investigators  available  for  this  work.  Only  14  such  inspections  were 
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made.  It  is  believed  that  with  an  adequate  number  of  properly  trained  investi¬ 
gators,  well  versed  in  fiscal  procedure,  regulations,  etc.,  it  would  be  possible  to 
prevent  a  great  many  cases  of  fiscal  and  other  irregularities  and  to  discover  others 
before  they  became  well-established  practices.  Such  a  force  of  investigators 
would  also  be  of  material  assistance  to  field  officials  in  the  varied  and  complicated 
fiscal  operations  with  which  they  must  deal  from  day  to  day.  ■ 

The  work  of  the  year  resulted  in  964  separate  personnel  actions,  as  follows: 


Suspension  without  pay  pending  investigation .  40 

Preferment  of  formal  charges . . .  .  28 

Dismissal  as  a  result  of  formal  charges . . . , . . .  18 

Reprimand  by  chief  of  bureau . . .  . .  21 

Reprimand  by  Secretary . . . . .  .  H 

Reduction  in  grade  and/or  salary . . . . . . .  .  i:j 

Reduction  in  grade  and/or  salary,  and  reprimand  by  Secretary _  1 

Reduction  in  grade  and/or  salary,  reprimand  by  Secretary,  and  transfer  ......  l 

Suspension  without  pay . . .  20 

Suspension  without  pay  and  reprimand  by  Secretary  39 

Suspension  without  pay,  reprimand  by  Secretary,  and  reduction  in  grade  and/or  salary.  3 

Suspension  without  pay,  reprimand  by  Secretary,  and  transfer  2 

Susiiension  without  pay,  reprimand  by  Secretary,  reduction  in  grade  and/or  salary,  and  transfer  1 

Appointment  terminated  with  prejudice . .  ...  91 

ApiHjintment  terminated  without  prejudice.... .  379 

Resignation  accepted  with  prejudice.. . .’ . .  57 

Resignation  accepted  without  prejudice .  .  142 

Action  taken  for  other  than  disciplinary  reasons . . .  . . .  100 


Total .  . 1 .  904 


EMPLOYEE  ACTIVITIES 

The  interest  and  participation  of  the  personnel  in  the  numerous  emplopee 
activities  has  continued  unabated.  The  Welfare  Association  has  rendered 
financial  assistance  to  several  activities  which  were  not  self-supporting,  and  also 
made  possible  the  issuance  of  a  new  and  attractively  illustrated  edition  of  the 
booklet  describing  employee  activities,  which  was  distributed  throughout  the 
Department. 

These  activities  offer  to  employees  opportunities  in  education,  recreation,  and 
amusement,  facilitate  the  extension  of  acquaintance  between  different  groups  of 
workers,  and  promote  the  development  of  departmental  spirit. 
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United  States  Department  of  Agriculture, 

Office  of  Director  of  Personnel, 

Washington,  D.  C  June  30,  19->o. 

Hon.  Henry  A.  Wallace,  # 

Secretary  of  Agriculture. 

DE,<B  Mb  Secbctahy:  Herewith  I  submit  a  report  of  the  work  m 
the  Office  of  Personnel  for  the  fiscal  year  ended  dune  30,  WM 
tne  Kn  w.  w.  Stock  BERGER,  Director 


Personnel  administration  in  tIVieI1iro^  m uJ* "  ri^eSfr^clnfnK i  needs 

and  dynamic  program  formulated  ^^^^rlting  agencies.  The  work 
of  the  functional  work  performed  m  t  rder  and  arrangement  of  duties 

is  a  combination  of  centralized  in  each  of  the  bureaus  and 

coordinated  with  a  decent ia/.(..->  office  of  Personnel  must  be  entirely 

agencies.  The  policies  and  actmties  or  needs  of  tlie  Department  as  a 

reflective  of  the  major  functions  but  with  the  comblna- 

whole.  It  is  not  concerned  i  _ h  tin  a >d  '  ^  *}nstltution.  The  Personnel  Office 
tion  of  functions  wh'ch  comprlae  S(1,tH.ti()11  aiul  placement  of  personnel,  in 

assumes  considerable  resi  ■  *  general  departmental  program  of  safety  and 

the  promotion  of  employ  nmnagcm0nt  which  increase  the 

welfare,  and  in  all  of  the  r  •  1  P  time  contribute  greater  efficiency  to 

satisfaction  of  the  workers  and  attbe^  ^  ,n  n0  way  rcm0Ves  the  original 
the  working  plans  of  tin  1*  ,  ,  the  Office  of  Personnel  to  offer  them 

control  vested  in  the  bur ™?J0™ce if  ^  tlieir  personnel  work.  Together  the 
more  assistance  in  t he  the  management  of  personnel  beyond  the 

bureaus  and  the  a*  k  consisted  onlv  of  orderly  procedure  and  record 

earlier  stages  where  the  woik '  and  ‘enterprise,  is  away  from  individual 
keeping.  The  trend  1 ik«  thi at  < »  •  •  opportunities  for  coordinating  ai  tivities 

and  toward  group  control,  it  ^  h!  ;liviaion  „f  labor  and  responsibility, 
with  resulting  ''cneflt  to  an-  ll  •  hiflher  standards  in  personnel  work. 
These  pro?™M^S morale  of  employees  in  the  Department  and  lend  encouragement 

to  more  effective  ailininistratmn.  Department  have  brought  the 

The  widening  ever  closer  to  the  immediate  needs  of 

economic  and  sociat  fea  mes  of  ts  wo.K  e  responsive  to  public  and 

the  Nation.  In  ‘‘V1?  s  -n  nlmaV>s  win,  are  selected  for  the  work  of  the 
national  needs  a"<1.  de‘f  th  ;  'wiUt  tvpe  as  to  ability,  training,  and  personal 
Department  must  satisfactorily  meet  these  requirements  is  a 

aptitude.  To  see  ” «  • 1  j  offlcers.  The  work  to  be  done  requires  able 

major  responsibility  of  P-  1  appreciate  the  importance  of  proper 

administrators  training  *of*  secondary  Employees  in  order  that  they  may  be 
™Se"nt  to  «d«an«  into  more  responsible.  position,  and  to  perform  the  required 
competent  prescribed  and  acceptable  manner. 

T^re  is  a  growing  interest  on  the  part  of  employees  to  learn  more  about 
There  1S  ‘  R  I  „.ork  0f  the  Department,  and  various  agencies  afford 

J  nnobrVunities  Vor  training  in  existing  lines  of  work  or  in  new  ones  that  from 
t  time  ariSe  The  personnel  program  is  being  adapted  to  meet  the 
recognized  need  for  the  coordination  of  training  activities  and  for  the  develop- 
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ment  of  Sufficient  flexibility  in  organization  structure  to  provide  for  any  adapta¬ 
tions  made  necessary  by  changing  policies.  The  ability  to  adjust  the  personnel 
and  the  organization  to  meet  these  changing  policies  is  one  of  the  most  responsible 
features  of  the  personnel  work. 

The  coordination  of  the  employees  to  meet  the  functional  program  of  a 
department  vested  with  numerous  duties  can  only  be  performed  by  a  scientific 
approach  to  the  Question  of  personnel  management  and  the  selection  and  adjust¬ 
ment  of  the  employees  involved.  As  the  functional  work  changes  from  time  to 
time  so  must  the  personnel  policies  and  procedures.  To  be  successful,  this 
must  be  based  upon  a  greater  understanding  of  the  human  resources  available 
and  upon  adequate  personnel  research  that  will  aim  in  directing  the  human 
effort  along  the  lines  formulated  by  the  policy  leaders  of  the  organization. 

IN-SERVICE  TRAINING 

During  the  year  a  survey  was  made  of  current  training  programs  that  in¬ 
cluded:  Staff  meetings  held  regularly  for  executives  and  supervisors  for  the 
discussion  of  problems  of  policy,  administration,  and  supervision ;  seminars  for 
scientists  and  technicians;  annual  and  semiannual  conferences  of  several  days’ 
duration  for  field  staffs ;  intensive  training  programs  lasting  several  wTeeks, 
usually  for  beginning  professional  employees  and  occasionally  for  other  em¬ 
ployees  where  the  acquisition  of  new  skills  was  necessary ;  promotional  training 
given  to  employees  selected  for  advancement ;  and  general,  information  about 
bureau  functions  given  periodically  to  all  employees  of  an  office  or  project. 
These  training  programs  are  carried  on  by  staff  and  line  supervisors  of  the 
bureaus.  Participation  by  the  Office  of  Personnel  has,  for  the  most  part,  been 
limited  to  helping  plan  programs,  prepare  instruction  manuals,  select  instructors 
and  training  officers,  develop  training  techniques,  and  evaluate  the  results  of 
training. 

Plans  have  been,  formulated  that  will  permit  of  an  expansion  along  the  lines 
of  employee-training  policy  in  Washington  and  in  the  field.  Emphasis  will  be 
placed  on  training  for  supervisors  of  all  grades  in  the  broader  aspects  of  Depart¬ 
ment  policy  and  administration,  on  the  preparation  of  selected  employees  for 
promotion,  and  on  special  training  for  scientists  and  technicians. 

In  order  to  facilitate  this  activity  the  Office  has  encouraged  the  selection  of 
more  training  officers  by  the  bureaus  and  by  their  larger  divisions  and  regional 
offices.  These  staff  assistants  will  devote  all  of  their  time  to  placing  and  direct¬ 
ing  training  programs.  Additional  steps  are  being  taken  to  develop  more 
accurate  standards  for  measuring  the  effectiveness  of  in-service  training. 

The  staff  on  training  also  made  a  survey  of  the  Department’s  policies  affect¬ 
ing  personnel  relations  with  universities  and  colleges.  Arrangements  were  made 
for  colleges  and  universities  to  allow  credit  for  certain  types  of  research  and 
investigation  carried  on  in  the  Department.  Several  universities  and  colleges, 
in  cities  where  the  Department  has  numerous  employees,  offered  evening  courses 
of  value  to  employees,  and  several  bureaus  have  appointed  vocational  advisers 
to  help  employees  plan  educational  programs.  The  Office  has  participated  in 
and  will  help  to  expand  such  post-entry  educational  opportunities  for  employees 
as  a  part  of  the  general  plan  for  increasing  the  efficiency  of  the  Department’s 
personnel. 

SAFETY  WORK 

The  year  1937  marked  the  beginning  of  an  organized  program  of  safety  work 
for  the  Department  as  a  phase  of  the  general  personnel  management.  The 
principal  work  of  the  safety  staff  has  been  to  establish  a  uniform  system  of 
recording  and  reporting  for  the  various  bureaus,  -  to  develop  cooperative  plans 
for  the  use  of  safety  machines  in  conjunction  with  the  interdepartmental  safety 
council  and  with  representatives  from  each  of  the  bureaus  of  the  Department, 
and  to  conduct  a  general  survey  of  positions  involving  hazardous  lines  of  work 
and  sources  of  potential  injuries  on  the  work  projects  of  the  Department.  A 
survey  of  work  projects  in  the  field  was  started. 

The  widely  diversified  activities  carried  on  by  the  26  bureaus  and  offices  of  the 
Department  range  from  the  least  hazardous,  such  as  clerical  office  workers,  to 
the  most  hazardous,  such  as  quarrying,  excavating,  and  lumbering.  The  most 
hazardous  work  is  not  confined  to  any  one  bureau  but  to  a  number  of  them 
carrying  on  such  work  as  drainage,  road  construction,  soil  conservation,  flood 
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control,  lumbering,  forestry,  and  farm  engineering.  In  practically  all  of  these 
activities  most  of  the  accident  hazards  of  both  light  and  heavy  construction 
work  are  found.  The  handling  of  heavy  motorized  machinery  such  as  steam  and 
power  shovels,  draglines,  derricks,  excavators,  fresnos,  tractors,  trucks,  and  other 
equipment  used  for  excavating,  ditching,  dam  building,  and  similar  work 
together  with  the  fact  that  much  of  this  work  is  carried  on  in  remote  sections 
of  the  country  where  long-haul  transportation  and  labor  camps  are  necessary 
all  add  to  the  hazards  of  such  operations.  Some  of  the  greater  hazards  are 
found  in  the  several  hundred  stone  quarries  operated  by  the  various  bureaus  over 
the  entire  United  States.  The  bureaus  dealing  with  the  harvesting  and  marketing 
of  field  and  garden  crops,  fruits,  and  various  products  are  exposed  to  peculiar 
health  hazards  as  well  as  a  number  of  industrial  accident  hazards  during  the 
inspection  and  transportation  of  these  crops.  In  the  chemical  laboratories  and 
in  the  field  where  research  work  is  carried  on  by  these  organizations  there  are 
great  health  and  accident  hazards,  particularly  in  the  mixing,  handling,  and 
spreading  of  poisonous  dusts  for  insect,  parasite,  and  rodent  control. 

Chemical  laboratories  are  not  the  worst  hazard  of  the  bureaus  working  to  pre¬ 
vent  diseases  of  our  farm  cattle.  Handling  all  kinds  of  animals  for  inoculation, 
taking  blood  samples,  etc.,  produces  many  injuries.  Departmental  workers  occa- 
sionaflv  become  infected  with  the  disease  they  are  fighting,  especially  when  cone 
ing  in  colitact  with  hogs  and  beef  or  dairy  cattle.  Here  again  the  hazards  of 
industry  arc  encountered  in  the  inspection  of  meats  and  dairy  products. 

Tho  safety  staff  has  begun  the  coordination  of  accident-prevention  programs 
carried’  on  bv  the  bureaus.  This  is  reflected  in  a  periodic  accident  re^rt  com¬ 
plying  with  the  rules  of  the  American  Standards  Association  wherein  all  Federal 
accidents  are  carefully  analyzed,  causes  ascertained,  and  future  preventive 
methods  suggested.  In  addition,  bulletins  and  literature  on  accident  prevention, 
fire  prevention,  sanitation,  and  health  were  widely  distributed  throughout  the 

"^SdfnsiSoS  wer?mmlenin^nun.ber  of  bureaus,  covering  projects  in  some 
States  This  phase  of  the  work  will  be  materially  developed  in  the  coming 
vear  The  work  of  the  staff  also  included  representation  at  numerous  meetings 
of  safety  sanitation,  and  fire-prevention  groups,  at  several  of  the  national  com¬ 
mittees  op  accidents,  etc.,  and  the  National  Safety  Congress  at  Kansas  City. 
It  also  involved  the  participation  in  the  radio  program  of  the  farm  safety 

S°Tlmn’first  periodic  monthly  accident  report  for  the  Department  was  published 

111  Table* l'sho'ws  a  summary  of  the  safety  data  accumulated  to  date. 


Table  1.— Accidents  to  Department  employees,  January- June  1938 


Month 


January.. 
February 
March — 

April - 

May _ 

June - 


Average 

workers 

Total  time 
worked 

Deaths 

Disabling 

injuries 

Frequency 
per  million 
man-hours 

Number 
175, 495 
176, 307 
186, 362 
192, 093 
206,  322 
179, 206 

Man-hours 
28, 956, 983 
26,  627, 644 
32, 907, 915 
31, 251, 866 
33, 159, 259 
30, 134, 042 

Number 

5 

1 

9 

8 

3 

6 

Number 

763 

590 

620 

476 

546 

554 

26.52 
22. 19 
19. 11 
15. 49 
16.56 
18.58 

appointments,  separations,  and  promotions 


On  June  30,  1938,  there  were  08,431  employees  serving  under  formal  appoint¬ 
ment  bv  the  Secretary  of  Agriculture  as  compared  with  60,229  on  June  30,  1937. 
TWs  is  partly  accounted  for  by  the  placement  of  the  field  force  of  the  Farm 
Security  Administration,  except  project  workers,  under  formal  appointment 
bv  the  Secretary  of  Agriculture  on  July  1,  1937.  The  gain  is  also  brought 
about  by  the  transfer  of  the  land-utilization  work  of  the  Farm  Security  Adminis¬ 
tration  to  the  Bureau  of  Agricultural  Economics,  increasing  the  force  of  the 
latter  organization  from  2,745  to  3.375,  a  gain  of  630  There  was  also  a  gain  in 
the  Department  rolls  of  578  employees  in  the  Soil  Conservation  Service  and  a 
loss  of  659  in  the  Forest  Service. 
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There  was  a  decrease  in  the  number  of  employees  in  the  Agricultural  Adjust¬ 
ment  Administration  from  4,394  on  June  30,  1937,  to  3,001,  a  net  decrease  of 
1,393. 

Table  2  reflects  the  appointments  and  separations  in  the  Department  of 
Agriculture  for  the  last  5  years. 


Tabue  2. — Personnel  activities  of  the  Department  of  Agriculture,  J93 }  38 


Year  ended  June  30 

Employees  on  rolls  ol  Department 

Field 

stations 

Employees 

appointed 

Separation* 
from  the 
Depat  t- 
ment 

Depart¬ 

mental 

service 

Field 

service 

Total 

1934  . 

1935  . . . 

1936  _ _ _ _ _ _ 

1937. . . 

1938.... . . . 

10,032 
11,437 
11,382 
10  13,  371 
11, 185 

■  28, 591 

4  32, 643 
r  42, 140 
»  46,  858 
a  57, 246 

38,623 
44, 080 
53.  522 
60.  229 
a  68, 431 

1,451 
1.864 
1.864 
2,  924 
2,648 

131.434 

4  29.092 

4  30. 631 
u  34,  ,561 
41,677 

4 19.355 

4  23, 635 
» 21. 192 
u  27.851 
33,  475 

i  Includes  80  in, foreign  service. 

!  Includes  11,607  in  Agricultural  Adjustment  Administration. 

4  Includes  0,647  in  Agricultural  Adjustment  Administration. 

4  Includes  52  in  foreign  service. 

4  Includes  8,249  in  Agiicultural  Adjustment  Administration. 

6  Includes  7,456  in  Agricultural  Adjustment  Administration. 

i  Includes  52  in  foreign  service. 

8  Includes  5,186  in  Agricultural  Adjustment  Administration. 

8  Includes  5,821  in  Agricultural  Adjustment  Administration. 

10  Includes  2,329  in  Resettlement  Administration. 

u  Includes  88  in  foreign  service. 

n  Includes  1,336  in  Agricultural  Adjustment  Administration. 

i*  Includes  2.435  in  Agricultural  Adjustment  Administration. 

“  Includes  103  in  foreign  service. 

i*  Includes  11,091  in  Farm  Security  Administration. 

On  June  30,  1938.  there  were  1,750  collaborators  serving  without  compensation 
who  are  not  included  in  table  2. 

The  turn-over  of  permanent  employees  during  the  year  was  5.05  percent,  as 
compared  with  5.12  percent  during  the  preceding  year,  6.S8  percent  in  1930.  and 
7.19  percent  during  the  year  1935. 

The  number  of  promotions  both  within  the  grade  and  from  grade  to  grade  was 
17,639  during  the  year,  as  compared  with  11,960  in  1937,  and  10,813  in  1936. 

RECORD  OF  LEAVE 

Under  the  new  leave  acts  of  March  14,  1936.  all  employees  were  allowed  annual 
leave  at  the  rate  of  26  days  for  the  years  1936  and  1937.  Annual  leave  accumu¬ 
lated  since  April  1,  1933,  could  be  carried  forward  for  taking  in  1936.  All  em¬ 
ployees  were  allowed  sick  leave  of  lVt  days  per  month,  accumulative  from  Jan¬ 
uary  1, 1936,  with  a  provision  permitting  an  advance  of  30  days’  sick  leave  beyond 
the  accrued  leave  in  cases  of  serious  illness.  Prior  to  January  1.  1936.  employees 
in  Washington  were  allowed  30  days’  sick  leave,  while  the  field  force  .were  allowed 
only  15  days,  neither  being  accumulative. 

Table  3  shows  the  distribution  of  annual  and  sick  leave  used  by  employees  in 
Washington  in  the  calendar  year  1936.  The 'average  annual  leave  taken  by  the 
men  and  women  in  Washington  was  19.9  days  as  compared  with  14.4  days  in 
1935.  The  average  for  employees  in  the  field  was  14.7  days  as  compared  with 
11.4  days  in  the  previous  year. 

Employees  in  Washington  used  an  average  of  6.9  days  sick  leave  in  1936,  a 
decrease  of  1.9  days  over  1935  and  a  decrease  of  0.6  day  over  the  average  for  the 
previous  8  consecutive  years,  which  is  the  lowest  average  in  any  of  these  8 
years.  There  were  599  employees,  or  5.7  percent,  who  used  more  than  the  la  days 
sick  leave  earned  during  the  calendar' year.  The  total  number  of  days  taken 
by  the  5.7  percent  of  the  employees  who  used  advanced  sick  leave  was  15,609, 
or  21.5  percent  of  the  total  sick  leave  taken  by  all  the  employees. 

In  the  field  there  was  a  slight  increase  in  the  amount  of  sick  leave  taken,  the 
average  being  2.9  days  as  compared  with  the  8-year  average  of  the  2.8  days. 
There  were  681  employees,  or  2.7  percent  of  all  the  employees  in  the  field,  who 
took  advanced  sick  leave,  the  total  amount  of  sick  leave  taken  by  them  being 
16,855  days,  or  22  percent  of  the  total  leave  taken. 
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Table  3. — Distribution  of  employees  in  Washington  according  to  number  of  days 
of  annual  and  side  leave  used,  calendar  year  1986 


Annual  leave 

Sick  leave 

Annual  leave 

Sick  leave 

Days  taken 
(number) 

F.m- 
ploy- 
ees  * 

Total 

taken 

Em¬ 
ploy¬ 
ees  1 

Total 

taken 

Days  taken 
(number) 

Em¬ 
ploy¬ 
ees  • 

Total 

taken 

Em¬ 
ploy¬ 
ees  > 

Total 

taken 

Num¬ 

ber 

Days 

iV«m- 

btr 

Da  ys 

Xu  Tu¬ 
ber 

Da  i/s 

Num¬ 

ber 

Duns 

0 _ _ 

161 

0 

1,937 

0 

17 . . . 

427 

7. 259 

34 

578 

1 . . 

85 

85 

698 

698 

is  _  .. 

443 

7.  974 

49 

882 

•> 

85 

170 

213 

805 

1,610 

1.  938 

19 

447 

8.  493 

24 

456 

3. . . 

71 

646 

20- . 

530 

10, 600 

36 

720 

4. . 

312 

626 

2,  504 

21 . 

534 

11,214 

22 

462 

5 _ 

10s 

540 

608 

3.040 

22 . . 

12. 474 

30 

660 

o . . . 

117 

702 

522 

3,  132 

23 . . 

540 

12,420 

37 

851 

7  . 

136 

952 

504 

3, 528 

24 . 

592 

1 4,  208 

14 

336 

8  .... 

177 

1,416 

485 

3.8S0 

25 . 

677 

16,925 

18 

4.50 

9  .. 

151 

1,359 

464 

4.  176 

26 . 

907 

25, 142 

15 

390 

10 . . . 

191 

1.910 

450 

4.  500 

27... . . 

418 

1 2,  096 

17 

459 

11  . . 

209 

2.  299 

423 

4. 653 

28 . 

346 

9,  688 

10 

280 

r> 

219 

2. 628 

648 

7, 776 

29.... 

214 

6, 206 
23,  206 

14 

406 

13 _ • . 

258 

312 

316 

374 

3. 354 

4,368 
4.  7  ill 
5.984 

348 

4,524 
4.718  1 
6,270  1 
816 

30  and  over » _ 

738 

228 

7,863 

15  . . . . 

16  . 

418 

51 

Total . 

10, 518 

208, 937 

10,  518 

72,  556 

1  Not  including  employees  serving  a  fractional  part  of  the  year. 
-  :i0  and  over  for  botli  annual  and  sick  leave. 


Average  number  of  days  annual  leave,  19.9;  average  number  of  days  sick  leave,  6.9. 

Tnblc  4  gives  the  distribution  of  annual  and  sick  leave  taken  by  employees  in 
Washington  during  the  calendar  year  1!>37.  Men  and  women  in  Washington 
averaged  2<Ui  days  annual  leave  in  1!>37  as  compared  with  111.9  days  in  1936. 
The  average  for  field  employees  was  IS. 4  as  compared  with  14.7  days  in  1936. 


Table  4.  -  -Distribution  of  employees  in  Washington1  according  to  number  of  days 
of  annual  and  sick  leave  used,  calendar  year  1987 


Days  taken 
(number) 

Annual  leave 

Sick  leave 

Days  taken 
(number) 

Annual  leave 

Sick  leave 

Em¬ 
ploy¬ 
ees  1 

Total 

taken 

Em¬ 
ploy¬ 
ees  2 

Total 

taken 

Em¬ 
ploy¬ 
ees  2 

Total 

taken 

Em¬ 
ploy¬ 
ees  2 

Total 

taken 

Number 

Days 

Number 

Day  a 

Number 

Dans 

Nu  mbsr 

Days 

0  . . . 

237 

0 

2,  153 

0 

17 . 

4  815 

1  615 

J  . . . 

64 

64 

744 

741 

18 . . 

374 

6,  732 

12 

1*  296 

•> 

52 

104 

704 

1, 408 

19... 

381 

7  93«1 

84 

252 

590 

1,  788 

20 . . 

359 

7  1  NO 

1 _ _ 

85 

340 

554 

2,  216 

21 . . 

393 

H  253 

5  . 

88 

140 

498 

2,  190 

22... 

411 

6 . . . 

105 

fi30 

160 

2.  760 

23 . 

483 

509 

11  ll)Q 

118 

826 

386 

2. 702 

24... 

r/  9io 

24 

8  . 

113 

904 

372 

2. 976 

25 . 

M3 

13  575 

850 

9 

141 

1,  269 

319 

2,  871 

26 

10 . 

188 

t.  ssO 

346 

3,  460 

27 ... 

396 

1! . . . 

178 

328 

3,  608 

28 _ 

320 

.  20 

12 . 

208 

2. 496 

296 

3.  576 

29... 

265 

13 . 

212 

2,  756 

204 

30  3 . . 

3s!  935 

229 

9,104 

14  . 

229 

3i  206 

181 

2,  534 

305 

4. 575 

148 

2. 220 

Total _ 

9, 195 

189,  495 

9, 195 

60.508 

16 . . . 

317 

5,072 

135 

2, 160 

1  Not  including  Farm  Security  Administration. 

1  Not  including  employees  serving  a  fractional  part  of  the  year. 

2  30  and  over. 


Average  number  of  days  annual  leave,  20.6;  average  number  of  days  sick  leave,  6.6. 

During  I  be  years  1936  and  1937  under  the  new  sick  leave  act,  the  average  sick 
leave  taken  by  the  men  and  women  in  Washington  was  less  than  in  any  year  of 
the  8  previous  consecutive  years.  The  average  sick  leave  used  in  1936  was  6.9 
days  and  in  1937  6.6  days  as  compared  with  an  average  of  7.5  days  for  the  8 
preceding  years.  Due  to  the  cumulative  provision  of  the  sick  leave  law  greater 
protection  is  afforded  the  employees  against  prolonged  illness,  and  it  seems  that 
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employees  are  using  less  sick  leave  for  minor  illnesses  in  order  to  save  their 
leave  in  the  event  of  a  serious  illness. 

There  were  904  employees  in  Washington,  or  9.8  percent,  who  used  more  than 
the  15  days’  sick  leave  earned  during  the  calendar  year  1937.  The  total  number  of 
days  taken  by  this  group  was  22,503,  or  37.2  percent  of  the  total  sick  leave  taken 
by  all  the  employees. 

In  the  field  where  the  provisions  of  the  sick  leave  act  are  the  same  as  for  the 
Washington  employees,  the  average  sick  leave  taken  during  1937  was  3.0  days  as 
compared  with  2.9  days  for  the  year  1936  and  an  8-year  average  of  2.8  days. 
Eight  and  one-half  percent  of  the  employees  in  the  field  took  44,(110  days  and 
91.5  percent  used  only  45,394  days. 

During  the  calendar  year  1937,  23  percent  of  the  employees  in  Washington 
and  48  percent  of  the  field  force  did  not  take  any  sick  leave.  The  past  8-year 
average  of  employees  taking  no  sick  leave  was  23  percent  for  the  Washington 
employees  and  52  percent  for  the  field. 

WORK  INCIDENT  TO  APPOINTMENTS,  TRANSFERS,  AND  PROMOTIONS 

Changes  affecting  personnel  in  the  Department  required  contacts  with  the  Civil 
Service  Commission  and  the  procurement  of  authorities  for  appointment,  trans¬ 
fer,  reinstatement,  promotions,  etc.,  as  indicated  in  table  5. 


Table  5. — Personnel  changes  in  the  Department  of  Agriculture ,  193'i~38 


Item 

1934 

1935 

1936 

1937 

1938 

Certificates  from  register . . . _ . 

1,510 

1,04k 

1, 948 

1,  425 

3, 696 

Keinstatemcnt  certificates.. . „ . 

481 

416 

481 

442 

366 

Certificates  for  change  in  status _ _ _ 

254 

910 

1,388 

2,  106 

2.01*1 

Transfer  certificates _  _ _ _ 

4f>.r» 

220 

452 

207 

442 

Authorities  for  temporary  appointments . 

4,848 

740 

771 

4,700 

3.  27S 

Authorities  for  extensions  of  temporary  appoint- 

ments . . . . . . . .  .. 

4,031 

1,  160 

'  270 

911 

979 

Authorities  for  extensions  of  suspensions . . 

3 

2 

3 

7 

9 

Civil-service  examinations  requested . 

29 

110 

124 

65 

42 

1  The  material  reduction  in  this  item  under  previous  years  may  be  accounted  for  by  the  fact  tnat  the  var¬ 
ious  bureaus  and  offices  of  the  Department  have  been  filling  more  or  less  temporary  vacancies  by  probation  - 
ary,  for  duration  of  work,  appointments  in  which  cases  no  extensions  of  temporary  appointment*  are 
involved. 

In  continuation  of  the  announced  policy  of  filling  vacancies  by  promotion, 
271  vacancies  were-published  on  bulletin  boards  for  filling  jobs  in  Washington, 
D.  C.  The  applications  received  from  these  postings  and  the  applications  re¬ 
ceived  from  postings  in  the  previous  year  were  certified  to  the  various  bureaus 
and  offices  for  consideration  when  vacancies  occurred. 

Table  6  gives  information  on  how  permanent  vacancies  in  Washington,  D.  C., 
were  filled  during  the  year. 


Table  6. — Permanent  vacancies  in  Washington  filled  from  July  1,  1937,  to  June 

30,  1938 


Year  and  month 

Transfer  or  pro¬ 
motion  within 
the  bureau 

Transfer  or  pro¬ 
motion  from 
other  bureaus 

Recruitment 

outside 

Department 

Total  vacancies 
filled 

19S7 

.Yam  ter 

Percent 

Nu  mber 

Percent 

Xumher 

Percent 

Number 

Prrctnf 

July.... . . . . . 

150 

65  H 

27 

17 

2 H 

17H 

160 

100 

August . 

120 

60 

39 

20 

39 

20 

198 

100 

September . . 

102 

58 

33 

19 

40 

23 

175 

100 

October  . . . 

106 

58 

16 

9 

62 

33 

1st 

1(H) 

November . 

115 

57  H 

27 

13M 

58 

29 

200 

1(H) 

December . 

112 

54 

24 

13 

63 

33 

189 

100 

im 

January . ; . 

83 

55 

12 

8 

55 

37 

1.50 

10O 

February . 

76 

49 

23 

15 

56 

36 

155 

100 

March . . . . . 

77 

55. 

16 

11 

47 

34 

140 

100 

April . 

95 

58 

25 

15 

44 

27 

164 

100 

May. . . 

79 

00 

10 

7 

44 

33 

133 

100 

June.. . . . . 

119 

61 

32 

17 

42 

22 

193 

100 

Total . . . 

1,179 

58 

284 

14 

578 

28 

2,041 

100 

537 
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In  January  1938,  the  Office  began  work  on  installing  a  statistical  punch 
card  for  personnel.  This  job  was  completed  before  the  end  of  the  year  for  the 
entire  personnel  of  the  Department.  In  addition  a  punch  card  for  recording 
leave  was  devised  and  punched  for  all  employees  of  the  Department  who  were 
granted  leave.  A  personnel  questionnaire  was  devised  and  submitted  to  all 
employees  in  order  to  bring  their  qualifications  up’  to  date  on  the  records  of 
the  Department.  A  qualification  punch  card  was  developed  and  in  the  next 
fiscal  year  the  questionnaires  will  be  coded  and  cards  punched. 

Much  credit  is  due  the  bureaus  and  offices  of  the  Department  which  provided 
funds  to  pay  salaries  of  employees  engaged  on  this  work. 

During  the  year  117,040  personnel  actions  were  handled  ns  compared  to 
98,635  personnel  actions  for  the  previous  fiscal  year. 

RETIREMENT  RECORDS 

During  the  year  378  applications  for  service  credit,  1,690  applications  for 
refund  of  retirement  deductions,  and  4,009  master  retirement  record  cards 
were  completed,  audited,  and  certified. 

Retirements  from  the  service  and  annuities  of  those  retired  are  shown  in 
tables  7  and  8. 


Table  7. — Number  of  employees  retired.  j-.i.S' 


Year  ended 

J  une  30 

Annuity  retirements  in  class  of— 

Disability  retirements  in  class  of — 

I’rofes- 

sional 

Subpt  o- 
fessional 

Clerical, 
adminis¬ 
trative, 
and  fiscal 

Custo¬ 

dial 

Profes¬ 

sional 

Subpro¬ 

fessional 

Clerical, 
adminis¬ 
trative, 
and  fiscal 

Custo¬ 

dial 

Cases 
dis¬ 
posed  of 

1034 . 

51 

63 

58 

24 

12 

12 

28 

11 

250 

1035. . . 

40 

65 

24 

12 

10 

14 

29 

5 

205 

1030 . . 

29 

50 

18 

C 

11 

19 

18 

3 

154 

1937 . . . 

35 

42 

18 

5 

8 

20 

20 

5 

153 

1038 _ 

;is 

48 

18 

12 

11 

15 

27 

1 

170 

Table  8 .—Averages  of  the  annuities  in  the  various  y roups ,  lO-l'/SS 


Group 

1034 

1035 

1036 

1937 

1038 

Professional  and  scientific . . 

$1,  102. 22 

$1,039.81 

060.08 

$1, 068.  59 
990.  43 

$1,019.  04 
1,027  02 

$1, 150. 35 
1, 068. 48 
901.68 

Subprofessional.- . . . . . 

940.  81 

Clerical,  administrative,  and  fiscal . 

940.  83 

820.  35 

865.  08 

’  887.  82 

Custodial . . . . . . 

757. 72 

728.50 

654.  05 

708.  70 

002.35 

The  minimum  annuity  granted  was  $158.88.  The  largest  straight  life  annuity 
was  $1,335.72,  and  the  largest  increased  annuity  with  forfeiture  was  $1,351.68. 
Eight  of  the  optional  retirements  occurred  in  the  70-year,  six  in  the  62-year, 
and  two  in  the  65-year  age  group.  It  is  interesting  to  note  that  no  females 
took  advantage  of  their  optional  retirement  rights  during  the  past  2  years. 

Under  the  law,  exemptions  from  compulsory  retirement  must  be  approved  by 
the  President.  Extensions  in  the  service  upon  reaching  retirement  age  have 
been  granted  to  only  19  employees  since  July  1,  1932.  Some  of  these  employees, 
however,  were  granted  more  than  one  extension. 

During  the  year  continuance  in  the  service  beyond  retirement  age  was 
granted  to  a  principal  chemist,  Office  of  Experiment  Stations;  a  principal  horti¬ 
culturist,  a  senior  pathologist,  and  a  principal  pathologist,  Bureau  of  Plant 
Industry;  an  associate  petrographer,  Bureau  of  Public  Roads;  a  principal 
agronomist,  Soil  Conservation  Service;  a  senior  attorney  and  a  regional  law 
officer,  Office  of  the  Solicitor. 

CLASSIFICATION  OF  POSITIONS 

The  classification  of  positions  under  the  Classification  Act  of  1923,  as 
amended,  involved  an  intensive  review  of  positions  in  the  emergency  phases  of 
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the  departmental  work.  The  regular  work  was  expanded  to  meet  the  needs  of 
special  agencies  such  as  the  Federal  Crop  Insurance  Corporation,  Federal  Sur¬ 
plus  Commodities  Corporation,  and  the  Farm  Security  Administration.  The 
work  involved  a  large  number  of. surveys  of  types  of  work  and  offered  more 
assistance  to  the  bureaus  in  formulating  new  organization  plans  and  functional 
charts  and  supplied  added  cross-section  studies  on  lines  of  work  of  especial 
concern  to  the  expanding  functions  of  the  Department.  The  classification  staff 
continued  its  detailed  review  of  Washington  positions  and  made  more  extensive 
spot  checks  of  field  headquarters.  Through  this  information  they  were  better 
able  to  evaluate  lines  of  work  which  had  changed  during  the  past  few  years 
and. thus  assist  the  administrative  officers  in  making  a  proper  distribution  of 
the  appointments.  The  work  developed  to  a  point  where  the  bureaus  were 
constantly  seeking  service  and  advice  in  their  classification  and  organization 
problems. 

A  total  of  6.709  appointments  and  changes  in  status  in  Washington  employees 
were  acted  upon  during  the  year.  The  number  recorded  is  slightly  greater  than 
(he  preceding  year  because  of  the  establishment  of  new  operating  units  in  the 
Department  as  a  result  of  acts  of  Congress. 

The  consolidation  of  land-utilization  units  of  the  Farm  Security  Administra¬ 
tion  with  the  Bureau  of  Agricultural  Economics  and  the  creation  of  the  Fed¬ 
eral  Crop  Insurance  Corporation  and  the  Federal  Surplus  Commodities  Cor¬ 
poration  have  contributed  towards  this  increase.  Many  cases  are  actually 
reviewed  and  returned  without  action.  The  advice  and  service  rendered  in 
such  cases  is  not  reflected  in  the  total  number  of  actions  that  pass  through  the 
Office  for  final  consideration  at  the  Civil  Service  Commission  or  by  the  Director 
of  Personnel.  Each  cast*,  whether  it  involves  a  change  in  duties  or  an  appeal 
for  reallocation,  involves  careful  job  analysis  and  comparison  with  similar  posi¬ 
tions  throughout  the  Department.  The  purpose  of  this  work  is  to  equalize  the 
responsibility  of  class  assignments  so  that  the  principle  of  classification  may 
be  maintained  with  resulting  equal  pay  for  equal  work. 

There  has  been  a  marked  decrease  in  the  number  of  appeals  handled  over  the 
year  preceding  as  more  attention  was  given  to  the  individual  and  group  job 
adjustments  of  employees.  A  summary  of  this  activity  insofar  ns  it  relates  to 
the  personnel  in  Washington  for  the  past  5  years  is  given  in  table  0. 

Tarie  9. — Appointments  anrl  changes  in  status  of  employees  of  the  Department 

of  Agriculture,  193//-3S 


Year  ended  June  30 

Appoint¬ 
ments  to 
new  posi¬ 
tions 

Changes  in 
duties 

Chances  to 
vacancies 

Appeals 

Total 

1934 .  . . 

5,  Ml 

1,274 

2.  329 

15 

9, 179 

1,034 

3,31.1 

3, 280 

4.1 

8,  254 

1930 . . . - . 

1, 90,1 

3, 098 

2.  14.1 

4.1 

7.  793 

1937 .  . . . 

911 

4,  002 

1,403 

23 

fi,  339 

1938 . . . 

1.417 

3, 921 

1,4.11 

10 

6,799 

In  addition  to  those  shown  in  table  9’  a  number  of  positions  have  been  re¬ 
viewed  from  the  field  service  and  classifications  assigned  according  to  depart¬ 
mental  standards.  The  volume  of  such  transactions  has  remained  somewhat 
constant  over  the  year  and  does  not  represent  any  unusual  changes  in  the 
Department.  As  the  reorganization  of  the  larger  field  offices  has  been  completed, 
the  field  personnel  has  reached  a  normal  level.  Material  assistance  has  been 
rendered  to  the  field  service  in  various  reorganization  studies  and  in  general 
advice  on  the  classification  and  the  proper  alignment  of  positions.  These  or¬ 
ganization  studies  help  to  establish  Department  standards,  clarify  lines  of  bureau 
responsibility,  and  se‘t  down  division  and  section  responsibilities  and  authority 
which  results  in  greater  operating  efficiency  for  the  whole. 

A  survey  was  made  of  the  various  positions  connected  with  the  Forest  Service 
headquarters  in  Milwaukee.  A  comprehensive  management  and  classification 
study  was  prepared  on  the  Commodity  Exchange  Administration,  including  the 
Washington,  Chicago,  and  New  York  offices  and  personnel.  In  addition  cross- 
section  studies  on  grade  levels,  duty  series  for  several  types  of  work,  and  other 
occupational  studies  were  continued.  An  extensive  survey  was  made  in  con- 
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Appointment  terminated  with  prejudice - , -  76 

Resignation  accepted  with  prejudice - - -  ,r>7 

Action  taken  for  other  than  disciplinary  reasons _ _  5Sn 


Appointment  terminated  without  prejudice - 

Resignation  accepted  without  prejudice - 

Other _ 

Total - 

EMPLOYEE  ACTIVITIES 


ai>« 

it:: 

39 


__  1,  044 


The  employee  organizations  through  the  Welfare  Association  and  the  Athletic 
Recreational  Association  have  continued  to  sponsor  numerous  activities  in  the 
development  of  educational,  recreational,  and  athletic  facilities  for  the  various 
groups  of  workers.  They  have  made  possible  additional  welfare  improvements. 
They  have  contributed  materially  to  improving  the  acquaintanceship  between 
employees  and  in  developing  self-expression  and  participation  in  cxtracur- 
rieula  activities,  which  now  constitute  an  important  place  in  the  social  life  of 
the  Department. 

The  regular  Welfare  Association  publication  was  not  issued  during  the  year 
but  the  Athletic  Recreational  Association  has  published  a  very  complete  hand¬ 
book  showing  the  types  of  work  which  it  sponsors  and  the  various  officers  con¬ 
nected  with  it.  Among -the  interests  sponsored  are  baseball,  basketball,  bowl¬ 
ing,  dramatics,  camera  craft,  swimming,  golf,  hiking,  horseback  riding,  skat¬ 
ing,  softball,  trips,  and  other  activities.  These  activities  have  received  the 
general  interest  and  support  of  the  departmental  employees. 
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^3  Department  of  Agriculture,  created  by  The  Congress  in 
W62,  was  provided  in  that  year  with  an  appropriation  of  $64,000 
and  directed  to  acquire  and  diffuse  useful  information  on  subjects 
connected  with  agriculture  in  the  most  general  and  compr ehonsive 
sense.  Year  by  year  the  scope  of  the  Department's  activities  has 
oxt ended  beyond  the  work  of  collecting  and  issuing  agricultural 
information  until  now  it  covers  a  very  broad  and  complex  field. 

The  work  of  the  Department  touches  every  jhase  of  agriculture 
as  woll  as  many  related  problems.  "This  work  deals  with  the  selection 
and  brooding  of  suroorior  plants,  the  development  of  new  varieties,  and 
the  biology  of  plant  diseases.  It  studios  how  to  increase  the  weight 
of  the  beef  animal,  and  the  milk  production  of  the  dairy  cow.  It 
ascertains  facts  about  the  nutritive  value  of  feeds.  It  investigates 
problems  of  soil  composition  and  fertilizer  requirements.  It  develops 
poisons,  insecticides,  and  serums  for  use  in  the  war  against  pests  and 
parasites.  It  goes  into  the  economic  problems  of  the  farmer ,  into  hi i 
social  and  community  problems,  into  his  transportation  problems,  into 
his  problems  as  a  consumer.  It  studies  wild  life,  so  that  beneficial 
species  may  be  protected  and  conserved  or  reared  under  domestication, 
and  harmful  species  controlled.  It  deals  with  engineering  problems, 
such  as  those  connected  with  irrigation,  with  the  prevention  of  soil 
erosion,  with  hi^iway  construction,  and  with  the  efficient  use  of  farm 
machinery. 

"It  embraces  also  problems  of  importance  to  the  heme  maker,  such 
as  those  connected  with  diet,  cocking,  clothing,  house  equipment,  and  tbs 
expenditure  of  the  family  income.  It  carries  an.  work  in  industrial  chem¬ 
istry,  to  promote  an  increased  utilization  of  farm  products  and  faro 
by-products.  It  inquires  into  the  purity  and  healthfulness  of  food  and 
drugs  offered  for  sale  in  interstate  commerce.  It  studies  the  weather, 
for  the  protection  of  a  thousand  agricultural  and  industrial  interests. 
All  the  main  branches  of  science,  particularly  chemistry,  biology,  and 
physics,  aro  represented  in  the  department's  research  activities." 


1.  Eisenhower,  M.S.  and  A-r>»  Chew.  Bie  United  States  Dspartment  of 

Agriculture ,  Its  Growth  Structure  and  Functions.  U.S.D.A-,  Misc.  Rib. 
No.  83.  1930.  p.9. 
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Prior  to  the  creation  of  tho  Department  of  .Agriculture  a  small 
staff  in  tho  Patent  Office  was  engaged  in  such  work  in  apiculture  a3 
was  then  sponsored  by  the  Federal  Government.  The  subsequent  growth  of 
the  Department  as  reflected  by  the  increase  in  personnel  is  shown  in 
the  following  statement: 


ftumbdr  of  vhployoos 


Year 


1861 

1871 

1881 

1891 

1901 

1911 

1931 

1931 


9 

84 

104 


1,577 

3,388 

12,704 

18.748 

27,615 


It  is  said  that  in  1866  the  entire  scientific  staff  of  the 
Department  comprised  only  ton  individuals.  In  1931  the  number  of 
professional  positions  in  the  Department,  following  the  terminology 
of  the  Classification  Act  of  1923,  was  5346.  The  distribution  of 
those  positions  by  salary  groups  is  given  in  Table  No.  1. 

The  Department  is  composed  of  20  principal  administrative  units 
designated  Bureaus  or  Offices.  The  number  of  professional  positions 
in  these  units  varies  widely  due  in  part  to  variation  in  size  and  in 
part  to  differences  in  the  nature  of  the  activity  with  which  an  indi¬ 
vidual  bureau  or  office  is  concerned,  The  distribution  of  professional 
positions  by  bureaus  and  salary  group  apoears  in  Table  No.  2. 

The  professional  positions  in  the  Department  may  be  dividod 
rougily  into  six  occupational  groups.  The  distribution  of  these  groups 
by  bureaus  is  shown  in  Table  No.  3.  It  will  be  noted  that  the  largest 
number  of  positions,  3054,  falls  within  the  agricultural,  biological 
and  physical  science  group,  and  the  second  largest  number,  1330,  in  tho 
veterinary  science  group.  The  medical  science  group  has  the  smallest 
number  of  positions. 

The  positions  dealt  nith  in  this  paper  occur  under  general  class 
titles.  For  convenience  in  tabulating  the  data,  the  term  class  is 
here  used  to  include  all  positions  having  the  sane  generic  designation, 
as  chemist,  agronomist,  entomologist.  If,  in  Table  No.  4,  the  grade 
designations  junior,  assistant,  etc.  are  substituted  for  the  symbols -£-1, 
P-2,  etc.  there  will  become  evident  the  individual  classes  in  the  sense 
in  Which  this  term  is  used  by  the  U.  S.  Personnel  Classification  Board. 
Inspection  of  Table  No.  4  reveals  that  certain  classes  contain  a  much 
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rank6™^^!  T*f  p09^tJons  than  others.  The  twenty  classes  of  hl^iost 
n^b*?^ r  l  COptai"  4343  positions  or  81.2  per  cent  of  the  tokal 
^ ber‘  C°nsid®r  tho  distribution  by  bureaus  of  tho  positions  in 

classes.  From  Table  No.  5  it  appears  that  with 

in  mo^hlnV  Cl?enist8  no  on<2  of  these  twenty  classes  is  represented 
in  nore  than  five  bureaus  and  again  with  tho  exception  of  chemists  a 

largo  proportion  and  in  sevon  cases  all  of  tho  positions  in  each  class 

i°.v  ®ingl3  Woau*  i8  a  normal  result  of  the  special- 

zed  activities  of  the  several  bureaus  and  accounts  for  tho  small  numbor 
of  professional  employees  who  transfer  from  one  bureau  to  another. 


The  question  is  often  raised  as  to  the  value  of  a  hi^ier  academic 
degree  as  a  factor  in  the  advancement  of  employees  to  positions  of  greater 
responsibility  and  emolument.  So  many  factors  condition  such  advancement 
that  conclusions  as  to  the  influence  of  a  degree  in  tho  attainment  of  a 
position  of  hi^ior  rank  may  be  of  very  doubtful  value.  Howevor  the  study 
of  the  professional  employees  of  the  Department  set  forth  in  Table  No.  6, 
will  afford  material  for  some  speculation  on  this  nroblem.  Considering 
tho  301  employees  in  grado  P-6,  it  will  be  observed  that  23  ox  11.4  per 
cent  have  the  degree  D.Sc.,  D.Agri.,  etc.;  53  or  26.3  per  cent  have  the 
degree  Ih.D. ;  43  or  21.3  per  cent  have  a  master's  degree;  61  or  30.2  per 
cent  have  a  bachelor's  degree,  and  13  or  6.4  per  cent  have  no  academic 
degree.  It  should  bo  stated  that  in  case  an  employee  has  both  tho  degree 
Th.D. ,  and  tho  degree  D.Sc.,  D.Agr.,  etc.  the  latter  wore  disregarded  in 
this  tabulation.  On  the  whole  the  ovi donee  from  tho  table  is  favorable 
to  the  view  that  a  higher  degree  is  a  distinct  factor  in  advancement. 


Among  tho  several  bureaus  of  the  Department  there  is  a  wide 
variation  in  the  degree  status  of  the  employees  in  those  units.  Tor 
example,  in  one  bureau  tho  number  of  employees  with  no  academic  degree 
is  0.3  per  cent  of  the  total  and  in  another  bureau  77.8  per  cont.  The 
complete  data  for  all  bureaus  is  given  in  Table  No.  7.  There  is  a 
three-fold  reason  for  the  occurrence  in  the  professional  servico  of  the 
relatively  large  number  of  employees  with  no  academic  degroo.  (l)  When 
the  Classification  Ac#  of  1923  became  effective  the  Personnel  Classification 
Board  arbitrarily  placed  in  the  professional  servico  certain  existing 
classes  of  positions  for  which  an  academic  degree  had  not  been  previously 
considered  as  a  prerequisite.  This  in  effect  blanketed  into  the  pro¬ 
fessional  servico  a  substantial  numbor  of  employees  who  had  no  academic 
degree.  (2)  Certain  positions  which  have  been  placed  in  the  professional 
servico  sometimes  are  filled  without  requiring  college  graduation  as  a 
qualification.  (3)  In  the  case  of  the  Weather  Bureau  no  college  at 
present  affords  tho  special  training  in  meteorology  which  is  necessary 
to  the  work  of  this  bureau.  Young  employees,  without  college  training, 
who  have  entered  the  service  in  minor  positions  are  advanced  to  positions 
in  the  professional  service  as  soon  as  they  have  acquirod  by  actual  ex¬ 
perience  the  knowledge  necessary  to  perform  the  duties  required. 
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Tho  ages  of  tho  professional  enDloyces  in  the  Department  range 
from  21  to  75  yoars,  In  tablo  No.  8  it  is  seen  that  beyond  30  years, 
ago  aopears  to  be  a  factor  of  little  importance  in  an  employee’ s  ad¬ 
vancement  to  successively  hi^ier  salary  grottos.  Of  the  total  number 
of  employees,  4049  or  75.5  per  cent  are  found  between  the  ages  25  and 
50  years  inclusive,  and  1161  or  21.2  nor  cent  aro  above  the  ago  of  50 
years.  Tho  distribution  by  age  groups  is  as  follows: 


21 

to 

30 

years 

957 

31 

to 

40 

M  • 

J 

1679 

41 

to 

N 

1574 

51 

to 

60 

If 

841 

61 

to 

70 

n 

272 

71 

to 

75 

it 

23 

Total  5346 


As  may  bo  expected  the  distribution  by  years  of  service,  as  soen 
in  Table  No,  9,  does  not  follow  closely  tho  distribution  by  ago.  This 
tablo  also  shows  that  after  the  25th  year  of  service  there  begins  a 
sharp  reduction  in  tho  total  number  of  enoloyees.  Now,  by  far  the  largest 
number  of  appointments  are  made  in  the  Junior  and  Assistant  grades,  T-l 
and  r-2  respectively,  and  the  appro xinate  age  of  appointees  is  about  25 
yoars.  At  the  end  of  25  years  of  service  these  enoloyees  would  have  at¬ 
tained  tho  ago  of  approximately  50  years.  Die  suggestion  has  been  made 
that  the  decline  in  tho  number  of  onployeos  at  about  their  fiftieth 
year  is  directly  related  to  the  decline  in  number  after  25  years  service, 
but  such  a  conclusion  could  be  accepted  only  after  verification  based 
uoon  a  study  of  the  appointees  in  each  of  tho  preceding  24  years. 

The  -positions  in  the  salary  group  $5600  to  $6400  are  for  the  most 
part  occupied  by  the  heads  of  important  bureau  subdivisions.  They  represent 
posts  of  large  responsibility  and  are  filled  by  promotion  from  the  noxt 
lcwrer  salary  group  if  individuals  of  suitable  fitnoss  are  available, 
othorwiso  selection  is  made  throu^i  civil  service  examination.  It  has 
been  of  interest  to  determine  the  institutions  from  which  this  group 
received  their  most  advanced  degrees  as  a  possible  indication  of  the 
source  from  which  the  most  desirable  applicants  have  been  secured  in  the 
past.  The  distribution  of  the  employees  in  this  group  by  institutions 
appears  in  Table  No,  10. 

The  distribution  of  agricultural  economists,  agronomists,  chemists, 
plant  pathologists  and  entomologists  by  salary  groups  and  institutions 
which  conferred  upon  them  their  first  academic  degree  is  shown  in  tables 
IX,  12,  13,  14  and  15  respectively.  It  aupcars  that  139  agricultural 
economists  reprosent  59  colleges  and  universities,  138  agronomists  represent 
42  institutions,  40  5  chemists  represent  186  institutions,  168  plant 
oathologi sts  represent  63  institutions  and  341  entomologists  represent 
80  different  institutions.  The  largest  number  from  any  one  institution 
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ia^rt^iC^t^f'^0C°n0nl8t#’  21  fron  the  A*  &  M‘  C°H0€3  of  Toxag; 
agrono.asts,  28  fr°n  Kansas  State  Agricultural  Collogo;  chemists.  26 
on  George  Washington  University;  plant  pathologists,  11  fron  the 
University  of  Minnesota  and  the  University  of  Nobraska  respectivoly; 
and  an  topologists,  48  fron  Massachusetts  Agricultural  Collogo. 


The  limitations  of  this  paper  do  not  permit  an  extondod  discussion 
of  the  advantages  and  disadvantages  of  a  caroor  in  the  public  sorvico. 
Moroover  this  is  a  tonic  concerning  which  opinion  is  far  from  unanimous. 
The  most  author! tativo  statements  on  this  subjoct  with  ospocial  reforenco 
to  government  omnloynont  conditions  as  compared  with  thoso  of  outside 
industry  anpoar  in  a  scries  of  renarkablo  reports  issued  by  tho  U.  S. 
Personnel  Classification  Board  l'  from 


I 


!•  Personnel  Classification  Board,  Renort  of  Wa go  and  Personnel  Survoy, 
?Oth  Cong.,  2d  soss.,  H.Doc.  No.  602  (Washington,  Government  Printing 
Office,  1929)  511  pp.  Forsonnel  Classification  Board,  closing  Report  of 
Wage  and  Personnel  Survey  (Washington,  Government  Printing  Office,  1931) 
404  p^o •  Feldman,  H.  ,  A. Personnel  Program  for  tho  Federal  Civil  Sorvico, 
A  Report  Transmitted  by  the  Director  of  tho  Torsonnel  Classification 
Board,  71st  Cong.,  3d  sees.,  H.Doc.  No.  773  (Washington,  Government 
Printing  Office,  1931)  289  pp. 


which  the  following  "findings”  are  quoted  from  tho  socond  report; 

•"Tho  Government  pay  scalo  for  positions  in  the  professional  and 
scientific  service  compares  favorably  with  tho  averago  pay  for  similar 
non-Govornment  papitions  below  the  $3800  level,  but  above  the  $3800  level 
tho  Government  pay  scalo  is  lower  and  the  discrepancy  becomes  greater  as  tho 
importance  of  the  work  increases."  p,  119. 

”For  professional  and  scientific  positions  tho  Government  salary 
scale  is  generally  more  liberal  than  the  average  salaries  for  similar 
positions  in  tho  larger  colleges  and  universities  (not  including  extra¬ 
curricular  income),  althou^i  these  same  positions  command  a  considerably 
hl^mr  rate  in  some  of  the  institutions  in  question."  p.  120. 

"The  salaries  paid  by  private  concerns  to  their  major  executives 
exceed  those  paid  by  the  Federal  Government  any  wha-e  from  100  to  500 
per  cent."  p.  122. 

"The  hours  of  work  in  the  Federal  service  compare  favorably  with 
those  in  general  commercial  practice,  except  that  the  practice  of  not 
working  Saturday  afternoons  is  more  prevalent  in  private  industry."  Ip. 126 


►  *  . 
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It  Since  this  was  written  tho  71st  Congress  has  passed  a  law,  approved 
March  3,  1931,  providing  that  four  hours  shall  constitute  a  working  day 
on  Saturday  throughout  the  year,  for  all  civil  employees  of  tho  Fedoral 
Oovwmnent  and  tho  District  of  Columbia,  exclusive  of  emoloyees  of  the 
Postal  9ervice,  the  Panama  Canal  on  the  Isthmus,  and  tho  Interior  Depart¬ 
ment  in  the  field.  (Puh.  783,  71st  Cong.) 


"The  leavo  privileges  in  tho  Federal  service  are  generally  more 
liberal  than  those  in  private  employment."  p.  127. 

"Non- Government  onnloyors  do  not  generally  provide  retirement 
systems,  but  in  some  cases  systems  even  more  liberal  than  the  Federal 
retirement  plan  are  provided,  such  as  group  insurance  and  cooperative 
stock  purchasing  plans."  p.  127. 

"The  civil  service  requirements  for  employment  in  the  Federal 
service  are  more  exacting  and  thorough  than  entrance  requirements  generally 
for  non-Government  employment."  p.  128. 

4 

Of  all  the  published  specifications  for  different  classes  of 
positions,  tho 8®  of  positions  in  the  Federal  field  service,  issued  by  the 
Personnel  Classification  Board*,  in  1930,  are  beyond  doubt  the  most 


1.  Personnel  Classification  Board,  Preliminary  Class  Specifications  of 
Positions  in  the  Field  Serwice  (Washington,  Government  Printing  Office, 
1930)  pp.  1327. 


complete  and  definite.  But  this  completeness  in  itself  may  provo  to  be  a 
serious  disadvantage  in  the  work  of  allocating  field  positions  to  tho 
appropriate  grade.  Asido  from  personnel  officors,  probably  few  employees 
havo  either  the  time  or  tho  inclination  to  master  tho  fundamental 
principles  of  classification,  and  the  voluminous  detail  of  theso  class 
specifications.  Far  too  many  employees,  including  some  administrative 
officers,  have  the  impression  that  the  class  specifications  afford  a 
convenient  mochanian  for  socuring  incrdasbsfdn  compensation  and 
apparently  entirely  disregard  the  £act  that  tho  purpose  of  classification 
is  not  to  increase  salaries  but  to  establish  a  roll  able  and  systematic 
grouping  of  comparable  positions  and  to  equalize  rates  of  pay. 

A1  though  the  wtiters  of  theso  specifications  mado  commendable 
efforts  to  establish  an  unmi stakablo  line  of  demarcation  betwoon 
successive  grades  in  each  sories,  they  were  not  wholly  successful,  sinco 
the  distinction  botweon  grades  is  based  upon  differences  in  importance. 


•• 
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difficulty,  responsibility  and  value  of  the  work  performed. 

Unfortunately  theso  characteristics  do  not  obligingly  become  discon¬ 
tinuous  at  the  point s  arbitrarily  fixed  in  the  compensation  schedule 
as  the  dividing  lino  between  grades  with  tho  result  that  honest  and 
sometimes  disengenious  differences  of  opinion  arise  between  employee 
and  supervisor  or  between  supervisor  and  personnel  officer  as  to  the 
proper  allocation  of  a  given  position.  The  foregoing  statements  are 
not  to  be  construed  as  a  criticism  of  the  specifications  in  question, 
but  as  an  illustration  of  a  difficulty  which  is  certain  to  arise  in 
their  application  unless  there  can  be  developed  in  each  administrative 
unit  a  group  of  employees  trained  in  the  technique  of  personnel  manage¬ 
ment  to  insure  uniformity  of  appraisal  of  the  dntiws  and  responsibilities 
involved  in  each  position. 


Although  tho  specifications  promulgated  by  the  Personnel  Classift 
caflon  Board  provide  an  indispensable  working  tool  in  personnel  adminis* 
tration,  they  are  not  the  most  satisfactory  guide  to  university  training 
for  the  Federal  service,  a  purpose  however  for  which  they  were  not 
intended.  The  work  which  the  American  Council  on  Education  has  under- 
taken  in  this  field  promises  to  ykeld  results  of  primary  importance  to 
those  concerned  with  the  training  of  university  students.  As  a  part  of 
their  general  program,  representatives  of  the  Council  enlisted  the  aid 
of  official 8  of  the  Department  of  Agriculture  in  securing  definite 
information  regarding  the  requirements  of  various  pursuits  in  the 
professional  service.  This  information  has  boon  resolved  into  a  series 
of  "Criteria  of  Successful  Ach lev ament"  for  various  pursuits,  such  as 
chemist  or  botanist,  in  which  is  presented  for  the  whole  body  of  workers 
in  a  given  pursuit  a  composite  of  their  activities  and  the  manner  of 
their  performance  of  them.  Aside  from  their  prospective  usefulness  as 
a  guide  in  tho  training  of  students,  these  Criteria  serve  to  giv® 
employees  a  better  understanding  of  the  objectives  for  which  they  shou  d 
strive  in  their  work.  Commenting  thereon  one  chief  of  bureau  said, 

"These  Criteria  have  given  the  men  in  my  bureau  a  better  idea  of  the 
training  and  experience  necessary  to  fill  a  given  job,  and  ha b 
upon  than  the  fact  that  they  had  never  before  fully  appreciated  the  scope 
and  importance  of  their  positions'1,  and  another,  "We  have  found  these 
Criteria  helpful  in  securing  a  desirable  kind  of  examination,  and  as  an 
aid  in  visualizing  the  kind  of  men  needed  to  fill  our  positions.  8 

sincerely  to  be  hoped  that  these  important  studies  of  the  Council  may  be 
carried  forward  to  early  comoletion. 

Tho  Scientific  personnel  of  the  Department  of  Agriculture  is 
recruited  through  open  competitive  civil  service  examinations  which  may 
bw  dther  ass^nbled  or  unassembled.  In  the  assombled  examination  app  - 
cants  are  rated  according  to  the  correctness  of  their  response  to  a  set 
list  of  questions  relative  to  the  subject  of  the  examination  and  on  a 
thesis  submitted  on  the  day  of  examination.  Sometimes  tho  applicant  is 
rated  on  education,  training  and  experience  also.  In  the  unassembled 
type  of  examination  applicants  are  usually  rated  (1)  on  education, 
training,  and  experience,  and  (2)  on  publications  or  a  thesis. 
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For  admission  to  an  examination  of  the  Junior  grade  there  is  a 
general  preliminary  requirement  of  applicants  to  show  that  they  have  been 
graduated  with  a  degree  from  a  college  or  university  of  recognized  stand¬ 
ing  with  the  completion  of  at  least  118  semester  credit  hours.  Applicants 
for  admission  to  examinations  above  the  Junior  grade  must  show  that  they 
have  the  requirements  of  that  grade  and  in  addition: 

(1)  In  the  Assistant  grade,  two  years  successful  experience 
or  two  years  post-graduate  study  in  the  general  subject  of  the 

examination. 

(2)  In  the  Associate  grade,  three  years  successful  experience 

or  three  years  post-graduate  study  in  the  general  subject  of  the 

examination. 

(3)  In  the  Full  Professional  grade,  experience  and  post-graduate 

study  totaling  at  least  fivo  years. 

(4)  In  the  Senior  grade,  experience  and  post-graduate  study 

totaling  at  least  six  years. 

(5)  In  the  Principal  grade,  experience  and  post-graduate  study 

totaling  8  to  10  years 

These  are  typical  requirements  and  are  frequently  modified  to  meet 
special  conditions  or  needs. 

When  a  position  of  unusual  importance  is  to  be  filled  the  usual 
form  of  civil  service  examination  may  not  be  used  but  instead  the  qualifi¬ 
cations  of  candidates  are  passed  upon  by  a  special  board  of  examiners 
composed  of  representatives  of  the  United  States  Civil  Service  Commission 
and  of  representatives  from  other  organizations,  who  are  eminently  quali¬ 
fied  in  the  general  subject  of  the  examination.  The  kind  of  qualifications 
required  for  an  examination  of  this  type  are  shown  by  the  following 
exerpt  from  an  examination  for  Senior  Toxicologist  held  November  30,  1930: 

"QUALIFICATIONS  -  The  examination  will  consist  solely  of  the  consid¬ 
eration  of  qualifications  by  this  special  board.  The  minimum  qualifica¬ 
tions  for  consideration  are  education  equivalent  to  that  represented  by  an 
M.D.  degree  from  a  college  or  university  of  recognized  standing  with 
major  work  in  toxicology,  pharmacology,  zoology,  physiological  chemistry, 
or  a  closely  related  branch  of  science,  and  experience  in  important 
research  or  experimental  work  in  pharmacology  or  toxicology,  or  both,  of 
sufficient  length  and  character  to  demonstrate  keen  judgment  and  perception 
of  the  scientific  problems  fundamental  to  the  duties  of  the  position.  The 
appointee  must  possess  executive  ability  and  be  free  from  personal  traits 


drtf»^res^,that  night  lnterfor«  «lth  tho  aiooth  operation  of  the 
Z^r?  "0Sl!l0n  ls  0f  a  hl«M*  spec  loll  tad  character  and  of 
,  T  r  ;  OP4  It  is  desired  to  secure  tho  services  of  a  person 
■  as  has  hroad  training  and  wide  ornorlenco  In  toxicology  or 

wVn1*?300  ?-fy*  °r  1111  ^  in  the  supporting  branches  of  science,  and 

.  .  3  ***  qualified  to  initiate  research  and  handlo  work  of  cooper- 

-L  2 * “f?, f J?srvi 80ry  character,  With  these  ends  in  view  considerable 
-i^n  ^ill  ue  given  to  the  applicant1  s  general  reputation  and  to  the 
opinions  of  persons  qualified  to  vouch  for  the  applicant' s  general 
reoutation  and  attainments." 


*Dic  number  and  title  of  the  examinations  held  in  1930  from  which 
apnointnents  wero  raado  by  the  U.  S.  Department  of  Agriculture  arc  shown 
in  Table  No.  16.  TOie  number  of  apoointoes,  by  salary  groups,  from 
these  examinations  is  likewise  shown.  Of  the  129  examinations  held,  44 
were  assembled  and  85  unassembled.  In  two  of  tho  latter  cases  tho 
Qualifications  of  candidates  were  passed  upon  by  a  spocial  board  of 
examiners. 


We  believe  that  courses  pursued  by  students  in  preparation  for 
appointment  in  the  Federal  sorvicc  could  bo  advantageously  modified  in 
certain  respects.  An  outstanding  and  often  well  merited  criticism  of 
many  college  graduates  who  enter  tho  servico  is  that  they  are  poor  in 
English  composition  and  aro  therefore  unable  to  present  tho  rosults  of 
thoir  work  in  a  form  either  suitablo  for  publication  or  creditable  to 
themselves  and  the  organization  which  thoy  servo.  If  a  modicum  of  the 
time  now  devoted  to  the  training  of  students  to  undertake  research  work 
were  devoted  to  training  in  the  art  of  presenting  in  suitable  form  the 
results  of  investigations,  a  narked  improvement  in  the  clearness  and 
intelligibility  of  the  writings  of  students  so  trained  trould  certainly 
become  evident. 

Tine  was  when  extent  of  factual  knowledge  was  the  test  of  an 
educated  nan,  but  during  recent  decades  factual  information  has  so 
increased  that  now  no  nan  can  be  master  of  even  a  narrowly  specialized 
field.  Knowledge  of  the  sources  of  information  and  how  to  use  them  is 
now  indispensable/  It  is  submitted  that  training  in  tho  art  of  acquir¬ 
ing  such  knowledge  should  be  incorporAted  in  the  courses  pursued  by 
students  preparing  for  Federal  employment. 

Every  entrant  into  the  Federal  professional  servico  must  be 
regarded  as  a  potential  supervisor  of  assistants  or  in  addition  as  a 
potential  administrator.  A  prominent  factor  in  an  employee's  advance¬ 
ment  is  his  ability  to  win  the  cofperation  of  his  subordinates  and  to 
weld  them  into  a  loyal  and  effective  working  unit.  Ihe  Individual  ih  o 
is  "temperamental ",  who  rules  his  subordinates  with  an  iron  hand  and 
is  inconsiderate  of  their  ri^its  as  fellow  human  beings,  impairs  his 
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4 
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ch  anc  Ob  of  advancement  in  addition  to  developing  in  his  group  a  spirit 
of  dissatisfaction  and  resentment  which  is  incompatible  with  good 
service.  Since  this  matter  of  human  relations  is  one  of  importance  to 
the  individual*  whether  in  or  out  of  tho  Federal  sorvice  ,  it  is  suggested 
that  provision  be  mado  in  appronriato  courses  for  at  least  acno  training 
in  this  particular  field. 

Lack  of  knowledge  concerning  the  nurposo,  functions,  organization 
and  operation  of  tho  sevoral  branches  of  tho  Toderal  goverment 
characterizes  many  of  tho  entrants  into  the  service.  Duo  to  this  lack 
the  newcomer,  particularly  if  just  graduated  from  college,  requires  a 
certain  period  in  which  to  adjust  himself  to  his  new  surroundings  and  to 
acquire  some  familiarity  with  that  orderly  and  systematic  procedure  in 
tho  conduct  of  government  business,  popularly  roforred  to  as  "red  tape", 
ftie  period  of  adjustment  is  often  am  u reproductive  one  during  which  the 
employee  may  become  discouraged  or  dissatisfied.  It  is  also  a  period  of 
trial  for  the  employee's  supervisor  who  perforce  must  act  as  instructor 
in  the  elementary  principles  of  governmental  organization  and  procedure. 
Maveover  the  advancement  of  an  employee  to  positions  of  greater 
responsibility  is  seriously  .impeded  if  he  fails  to  visualize  himself  as 
an  integral  part  of  the  organization  as  a  \*iolo,  and,  as  sometimes 
happens,  develops  an  antagonistic  attitude  toward  organizod  and  orderly 
procedure.  It  is  probable  that  the  oriontatlon  period  of  the  new  employee 
would  be  less  painful  and  prolonged  if  before  graduation  he  had  pursued 
a  course  in  the  principles  of  public  administration,  or  in  the  principles 
of  Federal  administration.  It  is  thoreforo  recommended  to  this  Conference 
be  taken  in  favor  of  the  establishment  of  such  courses 
generally.  Students  who  pursue  such  courses  may  or  nay  not  enter  the 
Federal  service  but  in  either  event  they  will  be  able  more  intelligently 
to  moot  tho  requirements  of  citizenship. 
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Table  No.  1.  -  Number  of  Professional  Positions  in  Each  Grade  and 
Salary  Group ,  Departmental  and  Field  Services 


*  tr 


Grade 


: 

:  Salary  Group 


Departmental  :  Field 


Total 


• 

-  -  -   • 

Junior,  T-l 

$2000  -  2600 

: 

164 

1099 

1263 

Assistant,  P-2 

2600  -  3200 

225 

1612 

1837 

Associate,  P-3 

3200  -  3800 

289 

693 

982 

Full  Grade,  P-4 

3800  -  4600 

123 

247 

370 

Seni or ,  P-5 

4600  -  5400 

294 

365 

659 

Principal,  P-6 

5600  -  6400 

128 

75 

203 

Head,  P-7 

6500  -  7500 

13 

2 

15 

Chief,  P-8 

S  8000  -  9000 

• 

14 

3 

17 

- — 

Total 

t 

l 
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Table  No.  3.  -  Fumber  of  Posltl  m»  by  Bureaus 

and  Occupational  Groups 


Bur  eau 
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f-l 

V 

tn 


3 

•H 

00 

j? 

• 

o 

® 

o 

8 

o 

Pl, 

c 

u 

® 

CO 

p* 

• 

o 

>» 

p 

H 

CO 

h 

o 

O 

H 

1 

Vi 

e> 

pq 

i 

• 

3 

H 

• 

•ri 

® 

« 

U 

xi 

4-> 

§> 

a 

a 

0) 

> 

5 

$ 

o 

E 

a.  e> 

Total 

(3  **"♦ 


L  *H 

5  S' 
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Agricultural  Economics 

144 

121 

111 

276 

Agricultural  Engineering 

1 

1 

79 

81 

Animal  Industry 

117 

1323 

1 

1 

1442 

Biological  Survey 

90 

1 

9 

100 

Chemistry  and  Soils 

285 

1 

1 

16 

303 

Dairy  Industry 

1 

71 

1 

1 

2 

76 

Entomology 

362 

1 

363 

Exneriment  Stations 

1 

38 

3 

1 

43 

Extension  Service 

7 

35 

1 

43 

Food  and  Drug  Admin. 

290 

6  5 

1 

302 

Forest  Service 

24 

395 

50 

469 

Crain  Futures  Admin. 

2 

6 

8 

Home  Economics 

21 

11 

1 

33 

Informati on 

4 

4 

Library 

16 

16 

PLant  Industry 

3 

514 

7 

524 

Plant  Quar.  &  Cont.  Adm. 

309 

2 

311 

Public  Roads 

9 

15 

1 

477 

502 

Secretary*  s  Office 

4 

48 

52 

feath  t  Bureau 

397 

1 

398 

Total 


213  3054 


7  1330 


48 


47  637  5346 


' 

Tab^e  Ho.  4.  -  Number 

of  Professional 

Positions 

by  Classes 

and  Orada  or  Salary  dr 

oup 

Class 

Salary  Group 

P-1 

P-2 

P-3 

P-4 

P-5 

P-6 

P-7 

fzl 

Total 

Agricultural  Attache 

3 

3 

Agricultural  Chemist 

1 

1 

Agricultural  Commissioner 

1 

2 

2 

4 

9 

Agricultural  Economist 

19 

36 

33 

16 

28 

8 

2 

1 

143 

Agricultural  Editor 

1 

1 

Agricultural  Engineer 

8 

6 

9 

10 

4 

1 

38 

Agric.  Extension  Sconomist 

1 

1 

Agricultural  Statistician 

2 

1 

6 

7 

14 

2 

32 

Agricultural  Technologist 

1 

1 

Agric.  Transportation  Econ. 

1 

1 

Agricultural  Writer 

1 

2 

1 

1 

5 

Agriculturist 

2 

15 

8 

25 

Agronomi st 

16 

29 

60 

10 

18 

12 

145 

Animal  Tiber  Technologist 

1 

1 

Animal  Husbandman 

3 

7 

14 

4 

9 

1 

38 

Apiculturl  st 

4 

5 

1 

1 

11 

Architect 

1 

1 

2 

Architectural  Engineer 

1 

1 

2 

Attorney 

4 

14 

2 

11 

4 

35 

Automotive  Engineer 

1 

1 

Bacteriologi  at 

7 

& 

o 

10 

2 

8 

1 

34 

Bibliographical  Assistant 

1 

1 

Bibliogranhical  Entomologist 

1 

1 

Biochemist 

1 

6 

9 

3 

13 

2 

34 

Biological  Chemist 

1 

1 

Biological  Editor 

1 

1 

Biologist 

25 

20 

13 

6 

12 

4 

80 

Biophysicist 

2 

1 

3 

Botanical  Artist 

1 

1 

Botanist 

10 

11 

7 

3 

4 

8 

43 

Cadastral  Engineer 

1 

1 

1 

3 

Cartographer 

4 

4 

Chemical  Engineer 

3 

2 

3 

2 

1 

11 

Chemist 

91 

114 

85 

42 

52 

19 

1 

1 

405 

Chief  of  Bureau 

1 

1 

Civil,  Engineer 

8 

2 

1 

1 

12 

Club  Organization  Soecialist 

1 

1 

Color  Technologist 

1 

1 

2 

Construction  Engineer 

1 

1 

1 

Consulting  Architect 

* 

1 

1 

OonsvQ.ting  Hi ghway  Engineer 

1 

1 

Consulting  Mathematician 

1 

1 

Cotton  Technologist 

2 

3 

2 

3 

10 

Cotton  Crade  and  Staple  Estmtr. 

4 

4 

Crop  and  Livestock  Estimator 

11 

7 

16 

8 

7 

49 

Cytologi  st 

1 

2 

3 

544 


j 


546 


Table  No>  4.  Continued. 


Claes 


P-1 

P-2 

P-3 

P-4 

P-6 

P-7 

P-8 

Total 

Dairy  Husbandman 

4 

2 

2 

9 

17 

Dairy  Manufacturing  Specialist 

1 

5 

6 

2 

1 

15 

Development  Engineer 

1 

1 

Director  of  Extension  Work 

1 

1 

Dir.  of  Personnel  St  Bus.  Admin. 

1 

1 

Director  of  Regulatory  fork 

1 

1 

Director  of  Scientific  Work 

1 

1 

District  Porest  Inspector 

4 

4 

District  La*  Officer 

6 

6 

Drainage  Engineer 

2 

2 

7 

11 

Drug  Control  Inspector 

1 

1 

Dust  Explosion  Engineer 

1 

1 

Ecologist 

1 

1 

Economic  Geologist 

1 

1 

Economic  Zoologist 

1 

1 

Economist 

1 

2 

1 

4 

Editor 

1 

1 

Electrical  Engineer 

1 

1 

Engineer 

3 

11 

10 

7 

11 

7 

49 

Engineer  of  Tests 

4 

1 

3 

8 

Intosologi  st 

84 

104 

78 

47 

39 

11 

1 

1 

365 

Erosion  Scientist 

2 

6 

8 

Exhibits  Specialist 

1 

1 

2 

Extension  Forester 

1 

1 

2 

Extension  Husbandman 

2 

2 

Extn.  Spec,  in  Home  Management 

1 

1 

Farm  Economist 

1 

1 

Peed  Technologist 

1 

1 

Field  Agent  -  Negro  Work 

2 

2 

Food  and  Drug  Inspector 

37 

27 

8 

4 

12 

2 

90 

Food  Control  Inspector 

1 

1 

Forester 

135 

27 

14 

3 

12 

5 

1 

2 

199 

Forest  Ecologist 

2 

3 

1 

6 

Forest  Economist 

5 

1 

2 

9 

3 

1 

21 

Forest  Inspector 

2 

2 

Forest  Products  Engineer 

1 

1 

Forest  Products  Statistician 

1 

1 

Forest  Ranger 

2 

* 

1 

3 

o 

Forest  Supervisor 

1 

1 

6 

1 

Forest  Taxation  Economist 

1 

1 

Geneticist 

2 

2 

1 

5 

C 

tt’ain  Exchange  Supervisor 

- 

2 

2 

1 

D 

l 

Grain  Inspector 

1 

X 

a 

Grain  Technologist 

2 

1 

o 

I 


546 


Table  No.  4,  Continued. 


Class 

Salary  Group 

P-1 

P-2 

P-3 

P-4 

P-5 

P-6  P-7  P-8 

Total 

Hi de  Speci ali st 

1 

1 

2 

Highway  Bridge  Engineer 

6 

18 

6 

14 

2 

46 

Highway  Economist 

3 

1 

1 

2 

7 

Highway  Engineer 

99 

69 

97 

45 

69 

22  1 

402 

Hi^iway  Research  Specialist 

4 

4 

Highway  Transport.  Engineer 

1 

1 

Home  Demonstration  Agent 

1 

1 

Home  Economics  Specialist 

6 

5 

6 

1 

2 

1 

21 

Home  Economist 

5 

5 

Horticul  turi  st 

3 

7 

19 

10 

12 

5 

56 

Hydraulic  Engineer 

1 

1 

2 

Hydro- El  ectrical  Engineer 

1 

1 

Industrial  Engineer 

1 

1 

Insect  Pathologist 

1 

1 

Inspector  of  Grazing 

1 

1 

Irrigation  Economist 

1 

1 

Irrigation  Engineer 

6 

4 

2 

4 

1 

17 

Laboratory  Inspector 

2 

2 

Land  Classification  Specialist 

1 

1 

Landscape  Architect 

1 

1 

1 

3 

Land  Valuation  Engineer 

1 

1 

1 

1 

4 

Librarian 

25 

14 

7 

1 

47 

Livestock  A  Meat  Technologist 

1 

1 

Livestock  Statistician 

1 

1 

Logging  Engineer 

4 

5 

9 

Marketing  Economist 
Marketing  Specialist 
Market  Milk  Specialist 
Materials  Engineer 
Mechanical  Engineer 
Medical  Officer 
Moteorologi  st 
Microanalyst 
Microsoopi st 
Mycologi  st 

Naval  St  ore  8  Classifier 
Naval  Stores  Inspctr.  &  Class. 
Nematologi  st 
Nut  Chemist 


1  2 
1 
1 
2 

2  3 

1 

142  141 
1 
1 

2  1 

4 

1 

6  1 


1 

3 

3 

4 
1 

65 


1 

3 

8 

1 


2 

1 


1 

28 

1 

1 


1 

1 


11 

1 

1 


3 
2 
6 

5 

10 

6 

397 

2 

4 

5 

5 

1 

11 

2 


01  ericulturi  st 


1 


1 


547 


Table  Vo.  4.  Continued. 

Class 

Salary  Group 

P-1 

P-2 

P-3 

P-4 

P-5 

P-6  P-7  P-8 

Total 

Paradtologi  at 

1 

2 

3 

Pathol  ogl  at 

12 

36 

53 

19 

39 

16 

175 

Petrogranher 

1 

1 

Pharniac  ol  ogl  st 

2 

1 

3 

Physicist 

2 

4 

5 

1 

1 

1 

14 

Physiological  Plant  Anatomist 

1 

1 

Jfcyslologi  st 

6 

3 

13 

7 

7 

5  1 

42 

Plant  Breeder 

1 

2 

3 

Plant  Ecologist 

1 

1 

Plant  Historian 

1 

1 

Plant  Riysiologist 

1 

1 

2 

Plant  Quarantine!  Administrator 

1  1 

2 

Plant  Quarantine  Insnector 

146 

96 

26 

9 

2 

279 

Pomol  ogi  st 

9 

7 

5 

4 

5 

1  1 

32 

Paul  try  Husbandman 

2 

3 

1 

6 

Poultry  Technologist 

1 

1 

Radio  Xngineor 

1 

1 

Range  examiner 

22 

6 

5 

2 

35 

Refrigoration  Engineer 

1 

1 

Regional  Engineer 

1 

6 

7 

Regional  Forester 

20 

7  1 

28 

Regional  Poreet  Insnector 

1 

3 

5 

9 

Research  Assistant 

1 

1 

Scientific  Assistant 

1 

1 

Scientific  Illustrator 

1 

1 

Sci  entl  st 

1 

1 

Silviculturist 

2*'; 

15 

10 

11 

1 

59 

Soil  Petrogranher 

1 

1 

Soil  Scientist 

3 

6 

2 

11 

Soil  Surveyor 

29 

18 

47 

Soil  Technologi st 

5 

8 

13 

Solicitor 

1 

1 

Specialist 

1 

1 

Specialist  in  Cattle  Breeding 

1 

1 

Statistical  Analyst 

1 

1 

Statistical  Engineer 

1 

1 

Statist  ician 

1 

1 

Stock  Yard  Appraiser 

2 

2 

Structural  Bnginoer 

2 

1 

1 

1 

5 

Sugar  Technologist 

3 

1 

4 

Surveyor 

1 

1 

548 


Table  No.  4.  Continued. 


Class 


Taxation  Economist 
Tea  Examiner 
Technical  Reviewor 
Technical  Writer 
Tochnologi  st 
Toxtilo  Technologist 
Timber  Expert 
Title  Attorney 
Toxicologi  st 

Tr  ansoortati on  Economist 
Truck  and  Fruit  Crop  Estimator 


Salary  Qrotm 

P-1  P-2  P-3  P-4  P-5  P-6  F-7  P-8  Total 


3  1 

1 

3  3 

1 

2 

6 


2 

1 

1 


5 


2 

3 


1 

1 


2 

4 
3 
1 

10 

1 

2 

6 

1 

1 

5 


Veterinarian 
Veterinary  Sanitarian 
Visual  Instr.  Specialist 


249  890  121 

3 


17  41 

1 


7  11  1327 

3 

1 


Wood  Technologist 
Wool  Technologi  st 


1  3 


2 

1 


1 


7 

1 


1 


1 


2 


6  5  3  1  2  1 


18 


Xylotomi st 
Zoologist 


Total s 


1263  1837  98  2  370  6  59  303  1  5  1  7  5346 


.  - 
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Principal  Classes 

of  Positions 

Agricultural  Econ. 

Agric.  Engineer 

Agronomist 

Animal  Husbandman 

Biologist 

Botanist 

Chemist 

Entomologist 

Food  &  Drug  Inspector 

Forester 

Highway  Engineer 
Highway  Bridge  Engnr. 
Horticulturist 
Meteorologist 
Plant  Pathologist 
Plant  Physiologist 
Plant  Qpar.  Inspector 
Pomologist 
Soil  Surveyor 
Veterinarian 


Table  No.  5.  -  Location,  by  Bureaus,  of  Principal  Classes  of  Professional  Positions 
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Table  No.  6.  -  Distribution  of  Bmoloyees  in  the  professional  Service 

by  Grade  or  Salary  Croupe  and  Highest  Jcademlc  2^ free 


Degree 

P-1 

P-2- 

P-3 

P-4 

Salary  Group 

P-5  P-6  P-7 

P-8 

Total 

Per  Cent 

None 

164 

231 

153 

45 

81 

13 

2 

689 

12.8 

Bachelor 

702 

439 

384 

141 

241 

61 

3 

3 

1974 

36.9 

Master 

143 

232 

210 

92 

163 

43 

2 

4 

890 

16.6 

Ri.D. 

1 

43 

110 

65 

114 

53 

4 

3 

393 

7.3 

M.D. 

1 

2 

3 

3 

8 

2 

19 

0.3 

Sc  •  •  D  •  Agr  •  # 

D.  Engr?t 

•  » 

L «L«D«  ,Li tt .D.  t 

D.  C  .L  • 

3 

9 

23 

3 

6 

44 

0.8 

D.V.M.  ,V.  S.  , 

D.V. S. ,etc. 

252 

890 

122 

20 

43 

8 

1 

1 

1337 

25.0 

Total 


1263  1837  9  8  3  370  659  203  1  5  1  7 


5346 


99.7 


531 


Table  No.  7.  -  Percentage,  by  Bureaus,  of  Professional  ^loyees 

Holding  tho  Academic  Degrees  Indicated. 


m 
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.9 

o 

u 

o 


a 

<D 


W> 

s 


!§ 


u 

o 

1 — < 

u 

o 

<D 

Xi 
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CO 
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p  p 

•  • 

•  P 
o  • 
in  P 


P 


V 

4-> 

© 

CQ 

> 


2S 

>• 

P 

m 

to 

> 
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Agricultural  Econ. 
Agric.  Sngineering 
Animal  Industry 
Biological  Surv oy 

Chomistry  and  Soils 
Dairy  Industry 
Shtomology 
Experiment  Stations 

Extension  Sorvico 
Food  &  Drug  Admin. 
Forest  Service 
Grain  Futures  Admin. 

Homo  Economics 
Information 
Library 
Plant  Industry 

FI ant  Quar.A  Cont.Adm 
Public  Roads 
Secretary's  Office 
Weather  Bureau 


276 

•1314 

43.1 

81 

6.1 

77.7 

1442 

0.3 

4.0 

100 

23.0 

49.0 

A303 

3.9 

45.5 

76 

13.1 

44.7 

363 

6.3 

49.0 

43 

6.9 

44.1 

43 

18.6 

44.1 

302 

13.8 

56.3 

469 

5.7 

47.7 

8 

50.0 

33 

0.3 

21.2 

4 

25.0 

75.0 

16 

25.0 

75.0 

524 

4.1 

36.2 

311 

12.2 

78.7 

502 

20.5 

69.1- 

52 

28.8 

53.8 

393 

77.8 

16.5 

31.1 

16.0 

11.2 

.3 

2.3 

0.9 

.2 

19.0 

5.0 

2.0 

25.1 

23.4 

0.6 

22.3 

17.1 

26.1 

17.0 

27.8 

11 .6 

23.2 

6.9 

19.8 

4.9 

2.6 

40.0 

37.5 

5.1 

95.4 

30.3 

32.6 

24.0 

8.3 

0.6 

9.5 

0.6 

11.5 

1.9 

2.5 

2.0 

.7 

99.8 

99.8 

91.9 

99.6 

2.0 

100.0 

1.3 

99.8 

1.3 

1.3 

99.8 

1.3 

99.7 

2.3 

6.9 

99.6 

6.9 

99.7 

0.3 

1.6 

09.3 

1.2 

99.7 

12.5 

100.0 

98.2 

100.0 

100.0 

2.8 

99.7 

99.8 

0.2 

99.9 

3.8 

99.8 

0.5 

99.8 

' 

. 


53'i 


~'bl  e  y°*  8‘  ~  ^*a.tribution  of  Ihrloyc^s  in  tho  Professional  Sarvlco 

Ago  and  Salary  Orcmp  Attained 


Age 

Salary  Or  out) 

21 

P-1 

4 

P-2 

P-3 

P-4 

P-5 

P-5 

22 

18 

23 

51 

24 

84 

4 

25 

99 

17 

1 

25 

89 

24 

1 

27 

95 

31 

9 

23 

105 

41 

11 

1 

29 

85 

50 

14 

5 

30 

53 

40 

16 

6 

3 

31 

52 

64 

27 

6 

4 

32 

42 

75 

22 

10 

6 

1 

33 

40 

49 

35 

9 

6 

4 

34 

32 

61 

34 

11 

6 

35 

46 

59 

37 

15 

8 

36 

47 

72 

45 

16 

12 

1 

37 

37 

75 

42 

14 

10 

1 

38 

22 

79 

50 

22 

18 

3 

39 

33 

55 

32 

23 

21 

5 

40 

28 

68 

3tl 

23*. 

23 

5 

*? 

31 

69 

49 

23 

31 

8 

20 

63 

46 

26 

39 

7 

-  3 

21 

65 

43 

17 

31 

7 

44 

15 

61 

27 

15 

25 

6 

45 

13 

56 

36 

15 

28 

7 

46 

9 

54 

30 

11 

35 

6 

47 

18 

45 

22 

15 

42 

8 

48 

4 

52 

28 

8 

23 

6 

49 

12 

43 

25 

4 

31 

8 

50 

8 

50 

24 

6 

25 

12 

51 

5  . 

46 

18 

15 

32 

11 

52 

4 

43 

19 

5 

23 

6 

53 

6 

26 

19 

5 

24 

6 

54 

3 

44 

22 

7 

17 

7 

55 

7 

28 

18 

C. 

10 

6 

56 

2 

31 

14 

7 

20 

10 

57 

1 

26 

11 

7 

6 

10 

58 

2 

28 

20 

1 

19 

4 

53 

3 

39 

11 

6 

8 

8 

60 

o 

c 

18 

14 

9 

4 

61 

1 

16 

18 

2 

7 

4 

62 

1 

16 

13 

2 

11 

2 

63 

1 

6 

17 

2 

7 

2 

64 

12 

o 

1 

9 

8 

65 

6 

3 

1 

4 

2 

66 

6 

3 

4 

3 

67 

2 

6 

3 

4 

3 

68 

3 

9 

8 

1 

4 

5 

69 

1 

3 

2 

6 

1 

70 

2 

2 

1 

3 

2 

71 

1 

2 

3 

72 

2 

2 

1 

1 

1 

1 

73 

1 

1 

1 

74 

1 

2 

75 

1 

April  1931 

Total 

p-7  p-e 

4 

18 

51 

68 

117 
114 
135 
158 
154 

118 
153 

'  1  157 

143 

144 
165 
194 
180 


1  195 

170 
178 
211 

1  202 

1  185 

1  150 

1  1  157 

1  1  147 

150 

1  1  123 

123 

1  126 

1  128 

2  1  103 

3  89 

2  102 

74 

1  85 
61 

1  75 

1  76 

1  48 

I  49 
45 

35 

36 

II  18 
16 
18 

2  32 
13 
10 

6 

8 

2  5 

3 
1 


Total 


1263  1837  982  370  659  203  15  17 


5346 


£K*3 


Servica 

P-1 

P-2 

P-3 

Salary 

IzA 

10 

OrouD 

P-5 

4 

r>  & 

P-7 

P-8 

Total 

141 

Appointed  in  1931 

68 

26 

30 

Jr— o 

3 

1 

305 

69 

51 

22 

26 

3 

1 

477 

2 

232 

83 

53 

19 

17 

4 

1 

409 

3 

172 

84 

50 

13 

19 

8 

1 

347 

4 

110 

60 

26 

8 

8 

2 

3 

217 

5 

80 

59 

20 

11 

13 

4 

1 

1 

189 

6 

41 

52 

30 

6 

10 

3 

1 

143 

7 

40 

85 

34 

13 

17 

3 

192 

8 

20 

48 

38 

13 

20 

2 

2 

143 

9 

19 

67 

27 

14 

20 

4 

1 

152 

10 

19 

64 

43 

6 

14 

2 

148 

11 

15 

66 

43 

20 

30 

4 

178 

12 

14 

102 

66 

36 

33 

8 

1 

2 

262 

13 

21 

108 

49 

24 

34 

5 

241 

14 

11 

112 

50 

30 

41 

6 

250 

15 

11 

45 

14 

9 

18 

4 

101 

16 

7 

63 

21 

11 

13 

10 

125 

17 

9 

96 

30 

25 

17 

8 

1 

186 

18 

7 

51 

25 

12 

29 

10 

1 

136 

19 

1 

25 

16 

6 

17 

5 

70 

20 

5 

74 

31 

11 

27 

6 

154 

21 

3 

30 

27 

5 

31 

7 

103 

22 

5 

14 

22 

5 

23 

9 

1 

79 

23 

7 

72 

24 

3 

19 

6 

131 

24 

7 

50 

25 

11 

38 

11 

2 

1 

145 

25 

4 

67 

29 

7 

23 

5 

2 

137 

26 

2 

10 

6 

2 

10 

6 

36 

27 

2 

30 

18 

7 

12 

9 

78 

28 

1 

24 

9 

2 

10 

3 

2 

1 

52 

29 

4 

21 

11 

1 

8 

7 

52 

30 

3 

14 

11 

4 

14 

7 

1 

54 

31 

2 

16 

10 

1 

6 

2 

37 

32 

11 

4 

3 

2 

20 

33 

5 

11 

6 

2 

8 

6 

3B 

34 

3 

4 

1 

1 

1 

10 

35 

2 

6 

3 

1 

1 

.13 

36 

1 

3 

3 

1 

4 

1 

13 

37 

1 

2 

2 

5 

38 

3 

2 

1 

1 

7 

39 

1 

1 

2 

1 

1 

6 

40 

2 

3 

4 

1 

10 

41 

2 

3 

1 

6 

42 

1 

4 

1 

1 

1 

8 

43 

1 

1 

2 

2 

6 

44 

2. 

2 

1 

2 

1 

8 

45 

1 

2 

1 

4 

46 

2 

3 

1 

1 

7 

47 

1 

1 

2 

1 

5 

48 

1 

1 

4 

2 

8 

49 

2 

1 

3 

50 

1 

1 

51 

1 

1 

52 

J 

» 

is 

53 

1 

2 

Total 

1263 

1837 

982 

370 

659 

203 

15 

17 

5346 

Table  No.  10.  -  Distribution  of  Professional  Baployee?. 

In  the  Salary  Group  $5600  to  ^6400 . 

Institutions  from  which  the  Highest  Academic  Degree  In  Course  wa3  jjecejvei 


'institution 


No.  of  Ifamloyees 


American  Veterinary  College 

Armour  Institute  of  Technology 

Brookings  Institute 

Chicago  Veterinary  College 

Colorado  School  of  Mines 

Colorado  State  Agric.  College 

Columbia  University 

Columbian  University 

Cornell  University 

Cotner  Lhiverfeity 

i&rrooria  College 

George  Washincrton  University 

Georgetown  University 

Georgia  School  of  Technology 

Harvard  Uni  varsity 

Harvard  Veterinary  College 

Indiana  University 

Iowa  State  College 

Johns  Honk  in  s  University 

Kansas  City  Veterinary  College 

Kansas  State  Agricultural  College 

Lehi^i  University 

Maryland  Agricultural  College 

Massachusetts  Agricultural  College 

Massachusetts  Institute  of  Technology 

McGill  School  of  Comparative  Medicine 

Michigan  State  College  of  Agriculture 

Mississippi  Agricultural  College 

National  Normal  University 

National  University  of  La* 

New  Hampshire  Agricultural  College 

New  York  State  College  of  Forestry 

Ohio  State  Uhiversity 

Chio  Uhiversity 

Oklahoma  A.  &  M.  College 

Chtario  Veterinary  College 

Pennsylvania  State  College 

Purdue  University 

St.  Ignatius  College 

St.  Johns  College 

Sief field  Scientific  School 

State  College  of  Washington 

State  University  of  Iowa 

State  Uhiversity  of  Kentucky 

Stanford  University 

Syracuse  University 


1 

1 

2 

1 

1 

2 

3 

3 

16 

1 

1 

8 

3 
1 
8 
1 
1 

4 
6 
1 
7 
1 
2 
2 
1 
1 
2 
1 
2 
2 
1 
1 
4 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
2 
1 


. 


555 


10,  Continued. 


Institution 


No  .  of  Bn  pi  o  ye  e  s 


Tufts  Col leg® 

Uhl  on  College 
University  of 
Arkansas 
California 
Chicago 
Col or ado 
Florida 
Heidelberg 
Illinoi s 
Jena 
Maine 

Maryland  ' 

Michigan 
Minnesota 
Mi ssouri 
Nebraska 
Wi scon  sin 

Utah  Agricultural  College 
Virginia  Military  Institute 
Virginia  Polytechnic  Institute 
Wabash  College 

Washington  and  Lee  University 
Worcester  Polytechnic  Institute 
Yale  School  of  Forestry 
Yale  University 
No  degree  in  course 


1 

3 

1 

6 

1 

1 

1 

1 

7 

1 

2 

2 

10 

2 

6 

3 

10 

1 

1 

2 

1 

1 

1 

6 

7 

16 


Total  Ennloyees 


203 


Total  Institutions 


71 


Table  No.  -n  - 


f 


t>orr 


3trjbutinr> 


and  Inst.i 

Institution 


Dogreo 


Group 


P-1  P-2 


A.  &  M.  Collage  of  Texas 

Allegheny  College 

Carl et on  Collage 

Clanson  Agric  .  Collego 

Colgate  Uhiv-jrsity 

Columbia  University 

Colorado  _4gric.  College 

Cornell  University 

Ear lham  Collage 

George  Washington  University 

Georgia  School  of  Technology 

Gustavus  Adolbhus 

Harvard  Uhi varsity 

Heidelberg  College 

Ic»a  State  College 

Kansas  State  Agric.  College 

Louisiana  State  University 

Luther  College 

Macalaster  College 

Massachusetts  Agric.  College 

Michigan  State  College  of  Agric. 

Mornings! de  College 

New  Mexico  College  of  Agric. 

New  York  State  College  of  Forest 
North  Carolina  State  College 
Olio  State  University 
Ohio  University 
Oklahoma  A.  &  V.  College 
Oregon  State  Agric.  College 
Pennsylvania  State  College 
Pomona  College 
Purdue  University 
Stanford  University 
State  College  of  Washington 
State  University  of  Iowa 
Hie  Citadel 
University  of 
Alabama 
Ari  zona 
Chicago 
Denver 
Georgia 
Illinoi s 
Kansas 
K  entucky 
Maryl and 
Michigan 


2 

1 


1 

1 


1 

2 


3 

1 

1 

1 


2 

1 


1 

1 


Salary  Group 

5^3  P-4  P-5  P-6  P-7  £-0 


1 

1 


1 

1 


2 

1 


1 

1 


1 

1 


4 

1 


1 

1 


1 

1 


1 

1 


1 

1 


1 

1 


Toted 

21 

1 

1 

5 

1 

2 

2 

3 

1 

1 

1 

1 

2 

1 

7 

5 

1 

1 

1 

5 

1 

1 

1 

1 

1 

2 

1 

5 

3 
2 
1 
1 
1 

4 
1 
1 

1 

1 

1 

1 

2 

7 

1 

1 

1 

a 


' 


537 


Tatle  No.  11.  Continued. 


Institution  Salary  Group 

P-1  P-2  P-3  P-4  P-5  P-6  P-7  P-8  Total 


Univarsity  of 
Minnesota 
Mi 8souri 
Nevada 
Rochester 
South  Dakftta 
Tennessee 
Vermont 
Washington 
Wi sc on sin 

Utah  Agric.  College 
Whitman  College 
William  Jewel  College 
Williams  College 
Non  Graduates 


12  2 
1  2 

1 

1 

1 

1 

1 

111 

1 

1 

1111 


3 

2  1 
1 

3 

1 

1 


1 


8 

6 

1 

1 

1 

1 

1 

1 

6 

1 

1 

1 

1 

5 


Total  s 


19  3  6  33  1  5  30  8  2  1  144 


Table  ftp.  12.  -  Distribution  of  Agronomists  “by  Salary  (koups  and 

Institution  Which  Conferred  Pirst  Academic  Degree 


Institution 


Salary  Group 

P-1  P-2  p-3  P-4  P-5  P-6  P-7  P-8  Total 


A.  &  M.  College  of  Texas 
Bri^am  Young  University 
damson  Agricultural  College 
Cornell  University 
Kast  Texas  Normal 
*hiory  University 
Harvard.  University 
Illinois  Wesleyan  University 
Iowa  State  College 
Kansas  State  Agric.  College 
Louisiana  State  University 
Mi  ssi  ssipni  A.  &  M.  College 
Missouri  College  of  Agriculture 
Montana  State  College 
New  Mexico  A.  &  M.  College 
North  Dakota  Agric.  College 
Northwestern  University 
Oklahoma  A.  &  M.  College 
Oregon  State  Agric.  College 
Purdue  University 
South  Dakota  Agric.  College 
Syracuse  University 
University  of 
Arizona 
California 
Delaware 
Idaho 
Illinois 
Maryland 
Michigan 
Minnesota 
Missouri 
Mont  ana 
Nebraska 
Nevada 

New  Hampshire 
North  Carolina 
Saskatchewan 
Tennessee 
fi  scon  sin 

Utah  Agricultural  College 
Virginia  Bolyt.  Institute 
Washburn  College 
Non  Graduates 


1 


3 


1 

1 

3  3 

1 

1 


1 


1  1 
2 
1 


1 

1 

1 

1 

1 


1 


2 


2 


1 

1 

5 

5 
1 
1 
1 
1 

6 
28 

2 

1 

1 

7 
1 

5 
1 
2 

8 
3 

6 
1 

1 

3 
1 
2 

4 
2 
4 

4 

5 
2 

5 
1 
1 
1 
1 
1 
2 

6 
2 
1 
7 


16  29  60  10  18  12 


Total s 


145 


559 


T»M«  »«•  13.  -  Distribution  of  Chemist  a  "by  Salary  Group 

and  Institution  >liich  donf erred  first  Academic  Degree 


Institution  Salary  Group 

P-1  P-3  P-3  P-4  P-5  ?-6  f-7  p-8  Total 


Alabama  Polytechnic  Institute  2 

Asher  st  College 
Antioch  College 

Bate 8  College  1 

Baylor  University 
Bethany  College 

Brigjiam  Young  Univer8ity  1 

Butler  College 

California  Inst,  of  Technology 
Carl et on  College 
Catholic  TJhiversity 


Chalmers  Inst,  of  Technology  1 

Central  College  1 

Clark  College  1 

Clanson  Agric.  College  1 

Coe  College 

College  of  the  City  of  Detroit  1 
College  of  the  City  of  Near  York  2 

College  of  ttnnoria  1 

College  of  the  Holy  Cross  1 

Colvnbia  University  2 

Cooler  Union 

Cornell  College  (la.)  1 

Cornell  University  2  2 

Dalhousi a  University 
Dartmouth  College  1 

Davidson  College 

De  Pauw  University  1 

Dickenson  College 

Drake  University  2 

Bnory  University  1 

Tairmount  College  1 

frarklin  College  1 

George  Washington  University  7  8 

Georgia  School  of  Technology 
Gettysburg  College 

Qonzaga  University  1 

Guilford  College  1 

HaiaLino  TJhiversity 

Harvard  University  1 

Haverford  College 

Heidelberg  College 

Hendrix  College  1 

Hiram  College  1 

Indiana  State  Normal 


1 

1 

1 


1  1 
1 

14  1 

1 

1 

1 

1 

1 

1 

1 

1  1 

5  6 

1 

1 


1 

14  3 

1 

1 


1 


3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

2 

1 

1 

1 

3 
1 
1 

4 
1 
1 

10 

1 

2 

1 

2 

1 

3 

2 

3 

1 

26 

1 

1 

1 

1 

1 

9 

1 

1 

1 

1 

1 


560 


Tatla  Ho.  1.3.  ContlTm.* 


Institution 


Salary  Group 

*zL  1^2  P^4  P-6  fi6  jv-7  £-8  Total 


Indiana  University 

Iowa  State  College 

Johns  Hopkins  University 

Kalamazoo  College 

Kansas  State  Agric.  College 

Lawrence  College 

I  enoir  College 

lewis  Institute 

Louisiana  State  University 

Manchester  College 

Marietta  College 

Marquette  University 

Maryland  Agric.  Collage 

Massachusetts  Agric .  College 

Massachusetts  Inst,  of  Technology 

Me  rh  arson  College 

Michigan  State  College  of  Agric. 


Middl ehury  College 
Milligan  College 

Mi  ssi  ssip-oi  A.  &  M.  College  3 

Monmouth  College  l 

Montana  State  College  3 

Morning  si  do  College 
Mt.  Holyoke  College  l 

National  University  1 

Nebraska  Wesleyan  University  1 

New  York  University  1 

North  Dakota  Agric.  College 
Northeastern  University  2 

Northwestern  University 
Oberlin  College  l 

Chio  Northern  University  1 

Chio  State  University 
Chio  University 

Oklahoma  A.  &  M.  College  1 

Oregon  State  Agric.  College  3 

Pennsylvania  State  College  1 


Fhiladelnhia  College  of  Riarm. 

Princeton 

Purdue  University 

Randolph  Macon  College 

Rensselaer  Polytechnic  Inst. 

Rhode  Island  State  College 
Richmond  College 
Ripon  College 

Rose  Polytechnic  Institute  1 

St.  Olaf  College 


5 

1 

1  11 

1 

1  3 
1 

11  11 

2  1 
1 

2 

1 

1  1 

1  1 


2 

2 

2 

1 

3 

5 

1 

1 

3 
1 
1 
1 

4 
1 

5 
1 
2 

,y2 

1 

6 
1 

4 
2 
1 
2 
2 
2 
1 
2 
2 
1 
1 

5 
1 
4 

4 

5 
1 
4 
3 
1 
2 
1 
2 
2 
1 
1 


1 


561 


a&i.  No.  13.  Continued 


Institution 


Salary  Group 

P-1  T-2  P-3  P-4  P-5  P-6  P-7  P-8  Total 


St.  Viator  Colloge 
ftnmons  University 
Sheffield  Scientific  School 
Simpson  College 
Snith  College 

South  Dakota  State  College 
South  W.  Missouri  St.  Teachers 

College 

Stanford  Uhiversity 
State  Colloge  of  Washington 
State  University  of  Iowa 
Stetson  University 
Syracuse  University 
Tarkio  College 
Trinity  Coll  ego 
Tufts  Co  11  ego 
Tulane  University 
University  of 
Arkansas 
Budapest 
California 
Chicago 
Cincinnati 
Delaware 
Denver 
Tlorida 
Georgia 
Illinoi  s 
Kansas 
Kentucky 
Louisvi  lie 
Maine 
Maryland 
Michigan 
Minnesota 
Mi  ssouri 
Montana 

Nebraska  • 

New  Hsmoshire 
North  Carolina 
Notre  Dame 
Omaha 
Oregon 

Pennsylvania 
Pittsburgh 
St.  Petersburg 
South  Carolina 


1 


2 

1 


1 

1 


2 

1 

1 


1 


1 

2 

1 

2 

3 

1 

1 


1 


1 


1 

2 

2 

4 

1 

1 

1 

3 

3 

1 

1 

1 

1 

5 


1 

2 

3 
2 
2 
1 

4 


1 

1 

1 

2 

2 


1 

3 


4 
1 

1 

5 


1 

3 


1 


1 

1 


1 


1 

1 


1 

1 

1 

1 


1 

3 

1 

1 

1 


1 


1 


2 

1 


1 

1 


1 

1 

1  1 


3 

2 

2 

1 

1  1 

2  1 


1 

2 

2 


1 


1 

1 

5 

1 

2 

3 

1 

3 

5 

3 
1 

4 
1 
2 

T 

u 

1 

6 
1 
8 

3 

4 
1 
2 
1 
1 

17 

2 

3 

1 

6 

7 

9 

3 

1 

2 

9 

3 

3 
1 
1 
2 

4 
3 
1 
1 


562 


Table  Ho..  13,  Continued. 


Institution 


Salary  Group 

m  N2  m  r-4  F-5  r-5  r-7  r-e 


Univeiraity.  of'  -/ 

South  Dakota  \ 

Tennessee 

Utah  ^ 

Virginia 

Washington  \ 

Wi  sconsin  i 

Virginia  Military  Institute  1 
Virginia  Polytechnic  Instil  - 1-1* 

tute 

Wabash  College 

Washington  and  Lee  University 
Washington  University  2 

Wesleyan  University 
Western  Polytechnic  Institute 
Western  State  Teachers  Col-  1 

lege 


Westharroton  College  1 

Westminster  College 
Whitman  College  l 

Whittier  College  2 

Williams  College 
Worcester  Polytechnic  1 

Institute 

Yale  l 

Yankton  College  1 

Non  Graduates  4 


1 


Total 


1 

1 

3 
2 

4 
9 
1 

5 

1 

1 

3 

1 

1 

1 

1 

1 

2 

2 

1 

7 

2 

1 

5 


Totals 


95  111  79  45  55  19 


1 


405 


Trtlt  »0,  14,  -  Attribution  of  n«t.  Pathologists  by  Salary.  foouR 
and  Institution  Which  Conferred  First  jpaAeBlc_Dggee 


Institution  Salary  Group 

P-1  P-2  P-3  P^4  F^5  FJ5  P-7  p-8  Total 


Havana  Polytochnlc  Institute 
Bates  College 
Baylor  University 
Brown  University 
Clom8on  Agric.  Collage 
Colorado  Agric.  College 
Connecticut  Agric.  College 


Cornell  University  1 

Dartmouth  College 
Jurdka  Coll  age 

George  Washington  University  1 

Harvard  University 

Heidelberg  University 

Indiana  State  Teachers  College  1 

Indiana  University 

Iowa  State  College  1 

Kansas  State  Agric.  College 

Massachusetts  Agric.  College  1 

Miami  University 


Michigan  State  College  of  Agric. 

Mississimei  A.  &  M.  College 

Montana  State  College 

Hew  Jersey  Agric.  College 

lew  Mexico  A.  &  M.  College  1 

Hew  York  State  Coll,  of  Forestry 

Horth  Dakota  Agric.  College 

Ohio  State  University 

Oregon  State  Agric.  College  1 

Pennsylvania  State  College 

Purdue  University  1 

Randolph-Kacon  College 

9nith  Coll  ego 

South  Dakota  State  Coll,  of  Agr. 
Stanford  University 
State  College  of  Washington 
Theol.  Seminarium  (Russia) 

Toronto  University 
Union  College 
University  fif 

California  1 

Florida 

Idaho  1 

Illinoi s 

Kentucky 

Maino 

Maryland 

Mi  chi gan  1 


2 

1 

1 

5 

2 

4 
1 

5 
1 
1 

3 
1 
1 
1 
2 
2 

4 
2 
2 
9 

3 
1 
1 
1 
1 
1 

4 
6 
3 

5 
1 
2 
1 

6 
5 
1 
1 
1 


Table  No.  14,  Continued 


Institution 


University  of 
Minnesota 
Mi  ssi  ssin^i 
Nebraska 
New  Hampshire 
Pennsylvania 
Tennessee 
Texas 
Vermont 
Washington 
West  Virginia 
Wi  scon  sin 
Wyoming 

Utah  Agric.  College 
Virginia  Polytechnic  Inst. 
Wabash  College 
Washburn  College 
Wichita  University 
Non  Graduates 


Salary  Group 

Ei  M  M  W  H  W  M  M  Totjl 


Total  s 


12  36 


49  1  9  38  1  5 


169 


565 


T»*i?  Pa.,.  15.  -  Distribution  of  Entomologists  by  Salary  Group  and. 

Institution  **Mch  Conferred  first  Acadenic  Degree 


Institution  Salary  group 

P-1  P-2  P-3  P-4  r-5  P-6  r-7  P-8  Total 


i.  i  K>  College  of  Texas 

1 

2 

1 

Alabama  Polytechnic  Institute 

1 

1 

Arkansas  State  Normal 

1 

Barnard  College 

1 

Bethany  College 

1 

Boston  University 

1 

1 

Caldwell  University 

1 

Clark  College 

Clamson  Agric.  College 

3 

S 

2 

1 

Colorado  Agric.  College 

2 

3 

1 

Columbia  University 

i 

Connecticut  Agric.  College 

2 

3 

3 

Cornell  University 

1 

4 

3 

Delaware  Agric.  College 

Drake  University 

1 

George  Washington  University 

1 

Goucher  College 

1 

Harvard  University 

Hastings  College 

1 

Heidelberg  College 

1 

Indiana  University 

Iowa  State  College 

2 

1 

2 

1 

Iowa  Wesleyan  College 

1 

Kansas  State  Agric.  College 

1 

6 

4 

King  College 

1 

Louisiana  State  University 

1 

5 

1 

M 

Marietta  College 

1 

Massachusetts  Agric.  College 

10 

14 

10 

6 

Miami  University 

1 

Michigan  State  Coll  ego  of  Agr. 

1 

4 

Mississippi  A.  4  M.  College 

13 

11 

7 

3 

Woinouth  College 

1 

Montana  State  College 

3 

Hen  Hampshire  State  Col.  of  Agr. 

1 

Hew  York  State  College  of  Forest 

• 

3 

Horth  Carolina  State  College 

1 

1 

Ohio  Northern  Univorsity 

1 

Ohio  State  University 

1 

8 

3 

2 

(klahoma  A.  &  :-f.  College 

1 

1 

Orog»a  State  College 

4 

1 

* 

2 

Pennsylvania  State  College 

1 

1 

1 

Pomona  College 

1 

1 

Heed  College 

1 

Royal  University  (Copenhagen) 

1 

Rutgers  College 

, 

1 

South  Dakota  State  Col.  of  Agr. 

1 

1 


1 

1 

1 

1 

2 


1 

1 

1 


6 


1 


2 

1 

1 


1 

1 

1 


2 


2 

1 

1 


1 


5 
2 
1 
1 
1 

3 
1 
1 

13 

7 
2 

8 

11 

1 

1 

1 

1 

1 

*1 

1 

1 

6 
1 

13 

1 

7 

1 

43 

1 

5 

34 

1 

4 
3 
3 
3 
1 

17 

2 


7 

5 

3 

1 

1 

1 

1 


566 


Table  Ho.  15.  Contlnuod. 


Institution 


Stanford  University 
State  College  of  Washington 
State  University  of  Iowa 
Storrs  Agric .  College 
Syracuse  University 
Toronto  University 
University  of 

Cali fornia 

Col orado 

Copenhagen 

Delaware 

Denver 

Florida 

I  daho 

Illinoi s 

Kansas 

Maryland 

Michigan 

Mi nnesota 

Mi  ssouri 

Montana 

Nebraska 

N  ''w  Harmshir  e 

North  Dakota 

Pennsylvania 

South  Carolina 

Tennessee 

Utah 

Wi  sconsin 

Utah  Agric.  College 
Vanderbilt  University 
Virginia  Polytichnic  Inst. 
Washington  University 
Whitman  College 
Yale  University 
Non  Graduates 


Salary  Group 

tzL  !!=!  5^3  P^_4  P-5  P^6  P-7  P-8  Total 


2 


1 


2 

1 

1 

1 

1 


2 


4 

1 


1 


10 

2 

1 

1 

1 

2 


2 

1 

1 

1 

1 


1 


1 


1 

1 

3 


2 

1 

1 

1 

2  1 
1 

2  1 

2  1 
1  1 

2 

2 

1 

1  1 


1 

5  10  2 


1 


1 

2 

1 

1 


1 


1 

1 


2 


1 


1 


1 


8 

2 

1 

1 

1 

2 

3 
14 
13 

6 

1 

4 
2 
2 
2 

5 
1 
3 
1 

3 
2 

4 
2 
1 
3 
1 
1 
1 

24 


Totals 


84  104  78  47  37  13 


1 


1 


365 


Table  No.  16.  -  'Examinations  hold  in  1930,  and  Number  of  56? 

Appointees  therefrom  by  Grades,  from  January  1,  1930 

to  May  31,  1931. 


P-1 

F-2 

P-3 

7-4 

P-5 

P-6 

otal 

Junior  Paner  Technologist-  - 

1 

1 

Paper  Technologist  —  —  — - - 5 

- 

- 

- 

1 

- 

- 

1 

Jr.  Animal  Fiber  Technologist  (Wool  &  Mohair) 

1 

- 

- 

- 

- 

- 

1 

Assistant  Soil  Technologist  (Soil  Fertility) 

- 

5 

- 

- 

- 

- 

5 

Junior  Plant  Quarantine  Inspector-  ----- 

51 

- 

- 

- 

- 

- 

51 

Junior  Agronomist- - - - - - - 

7 

- 

- 

- 

- 

- 

7 

Jr.  Agronomist  (Western  Irrigation  .  « 

Agriculture)-  - 

3 

- 

- 

- 

- 

- 

2 

Assistant  Forage  Cron  Agronomist-  ----- 

- 

7 

- 

- 

- 

- 

7 

Assistant  Sugar  Beet  Agronomist-  ------ 

- 

3 

- 

- 

- 

- 

3 

Associate  Agrononi st( Dry  Land  Agriculture)- 

- 

- 

1 

- 

- 

- 

1 

Junior  Animal  Husbandman(Hor so  Investigation 

1 

- 

- 

- 

- 

- 

1 

Senior  Dairy  Husbandman  (Extension)-  -  -  -  - 

- 

- 

- 

- 

1 

- 

1 

Junior  Biochemist  (Horticulture)-  -  -  -  — 

1 

- 

- 

- 

- 

- 

1 

Associate  Biochemist  (Animal  Body  Fluids)-  - 

- 

- 

1 

- 

- 

- 

1 

Junior  Biologist  (General) - - - 

2 

- 

- 

- 

- 

- 

2 

Junior  Biologist  (Poultry)-  -  -  -  - - 

3 

- 

- 

- 

- 

- 

3 

Junior  Biologist  (Food  Habits  Research)-  -  - 

2 

- 

- 

- 

- 

- 

2 

Assistant  Biologist  (Food  H  -bits  Research)- 

- 

2 

- 

- 

- 

- 

2 

Junior  Nematologist-  -  - - - 

2 

- 

- 

- 

- 

- 

2 

Junior  Pathologist - - - - 

2 

- 

- 

- 

- 

- 

2 

Junior  Pathologist  (Plant  Quarantine 

Inspection)-  - 

10 

- 

- 

- 

- 

- 

10 

Assistant  Plant  Pathologist  (Vegetable 

D1  seases)- 

- 

1 

- 

- 

- 

- 

1 

Assistant  Plant  Pathologist  (Vegetable 

Di  seases)- 

- 

- 

4 

- 

- 

4 

Associate  Pathologist  (Sugar  Cane)-  -  -  -  - 

- 

- 

2 

- 

i 

- 

2 

Associate  Fathologiat  (Forage  Crops) - - 

- 

- 

1 

- 

- 

- 

1 

Plant  Path ol ogi st( Tobacco  Investigations)-  - 

- 

- 

- 

2 

- 

- 

2 

Plant  Pathologi  st (Vegetable  Crops)'  ----- 

- 

- 

- 

1 

1 

Pathologist  (Sugar  Cane)-  -  -  - - -  -  - 

— 

- 

- 

2 

2 

Senior  Pathologist  (Cereal  Smuts)-  ----- 

- 

- 

- 

- 

1 

- 

1 

Senior  Pathologist  (Barberry  Eradic at i  on| 

- 

- 

- 

- 

1 

- 

1 

- 

- 

- 

- 

- 

1 

Associate  Physiologist  (Fruit  &  Nut  Invest.) 

— 

- 

1 

- 

- 

— 

1 

Physiologist  (Fruit  4  Nut  Investigations)-  - 

- 

- 

- 

4 

- 

- 

4 

Juhi  or  Pomologist-  -  --  --  --  --  --  -- 

2 

- 

- 

- 

- 

- 

2 

Senior  Fomoloei  s*-  -  --  --  --  --  --  -- 

- 

- 

- 

- 

2 

2 

Junior  Seed  Botanist-  -  --  —  ------ 

4 

- 

- 

- 

_ 

- 

4 

Junior  Chemist-  -  -  - - -  -  -  — 

26 

- 

- 

- 

— 

— 

26 

Assistant  Chemist  (Advanced  Inorganic^)-  -  - 

- 

1 

- 

- 

- 

— 

1 

Assistant  Physical  Chemist - -  - - -  — 

- 

2 

- 

— 

— 

2 

Chemist  (Vogetable  Biochemistry)-  ----- 

- 

- 

1 

— 

• 

1 

Senior  Physical  Chemist-  -  --  —  -  -  -  -  - 

- 

- 

- 

- 

1 

1 

Senior  Food  Chemist-  -  --  --  --  --  --  - 

- 

- 

— 

— 

1 

1 

Jwiior  Home  Economics  Specialist  (Clothing 

Design)- 

1 

- 

— 

— 

— 

•• 

1 

Jr.  Home  Economics  Special ist( Foods  and 

Nutrition) 

:  1 

- 

- 

- 

— 

:  - 

1 

Ta^le  No.  16,  Continued. 


-a- 


568 


r-i 

j_P-2 

-P-3 

r-4 

i  P-5 

r-6 

Total 

Home  Economics  Specialists _ j 

Junior  Civil  Engineer-  -  _  _  _ 

37 

- 

- 

i 

1 

37 

Junior  Mechanical  Engineer- 

1 

1 

Junior  Agricultural  Engineer- 

* 

2 

1 

Junior  Chemical  Engineer- 

2 

Assistant  Chemical  Engineer-  - 

1 

1 

Assistant  Civil  Engineer- 

3 

l 

3 

Assistant  Hishway  Enein-^er  -  -  _ 

14 

Asst .  Structural  Steal  &  Concrete  Bridge  EnT. 

2 

m 

2 

As  si  stant  Material  Engineer—  -  -  —  — 

.. 

1 

1 

Assi  stant  Hydraulic  Engineer- 

1 

_ 

_ 

_ 

1 

Associate  Agricultural  Engineer- 

3 

_ 

3 

Associate  Chemical  Engineer-  -  --  --  --  -i 

1 

_ 

_ 

1 

Associate  Civil  Engineer- 

1 

. . 

1 

Associate  Hi£*may  Engineer-  - 

As  so  c .  Structural  Steel  4  Concrete  Bridge 

- 

17 

- 

- 

- 

17 

Sngr.-. 

- 

— 

3 

— 

— 

- 

3 

Civil  Engineer- 

- 

— 

— 

i 

1 

Senior  Civil  Engineer-  - 

— 

— 

— 

2 

— 

2 

Senior  Agricultural  Engineer  (Extension  ! 

1 

1 

Specialist)  . 

- 

- 

- 

- 

1 

1 

Junior  Forester-  - 

47 

- 

— 

- 

- 

47 

junior  Range  Examiner-  -  --  --  --  --  -  -j 

12 

- 

- 

- 

- 

- 

12 

Timber  Expert-  - 

- 

- 

3 

- 

- 

- 

3 

Junior  Food  and  Drug  Inspector-  ------  . 

16 

- 

- 

- 

- 

- 

16 

Junior  Veterinarian - 

57 

- 

- 

- 

- 

- 

57 

Junior  Cotton  Grade  and  Stable  Estimator-  -  . 

6 

- 

- 

- 

- 

- 

6 

Junior  Bacteriologist  (Food  Products)- - -. 

1 

- 

- 

- 

- 

- 

1 

Assistant  Bacteriologist  (General)-  -  -  -  -  . 

- 

1 

- 

- 

- 

- 

1 

Assistant  Bacteriologist  (Food  Products)-  -  . 

- 

1 

- 

- 

- 

- 

1 

Associate  Bacteriologist  (Food  Products)-  -  . 
Junior  Entomologi  st(  Insect  Habits  &  Develop-. 

— 

2 

— 

““ 

2 

raent)- 

10 

- 

- 

- 

- 

- 

10 

Junior  Entomologi st(lnsecticide  4  Physiology^) 

1 

- 

- 

- 

- 

- 

1 

Junior  Entomologi  st  (Cultural  Control)-  -  -  -. 

9 

- 

- 

- 

- 

- 

9 

Junior  Entomologist(Taxonomy)- 

2 

- 

- 

- 

- 

- 

2 

Assistant  Entomologist  (Apiculture)-  -  -  - 
Asst. Entomol ogi  st( Biological  Control  of  In-  . 

~ 

1 

“ 

" 

1 

sects)-  ; 

- 

2 

- 

- 

- 

- 

2 

Asst  .Entomologi  st( Cereal  4  Forage  Insects)-  . 

- 

1 

- 

- 

- 

- 

1 

Aset. Entomologi  st( Cotton  Insects)-  ------ 

2 

- 

- 

- 

- 

2 

Asst.  Entomologist  (Forest  Insects)-  -  -  -  -. 

1 

- 

- 

- 

- 

1 

Asst.  Entomologist  (Truck  Crop  Insects)-  -  -. 

- 

2 

- 

- 

- 

- 

2 

Associate  Entomologist  ( Apiculture)-  -  —  -. 
Assoc.  Entomologi  st  (Tropical  4  Subtronical  . 

• 

2 

• 

2 

Ineects) 

- 

1 

- 

- 

- 

1 

2 

- 

- 

- 

2 

3 

Entomologist  (insect  Ecology)- 

- 

- 

- 

2 

- 

- 

2 

Sr.  T&itomologi st  (Cereal  4  Forage  Insects)-  : 

- 

- 

- 

- 

2 

- 

2 

1 

Assistant  S8J.«lculturist-  -  --  --  --  -  -  : 

7 

- 

- 

- 

— 

7 

Sityicul turi st-  -  -  —  -  --  --  --  -  —  : 

- 

- 

- 

2 

- 

- 

2 

-3- 
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P-1 

P-2 

T-3 

P-4 

P-5 

t  lz3 

Total 

Taxation  Economist - _______  —  _  _ 

2 

Assistant  Forest  Economist-  -  -  - - - 

Asst.  Agl.  Econ.(Cron  &  Livestock  Fore- 

- 

2 

- 

- 

- 

2 

casting)  -  - 

1 

- 

m. 

1 

Asst.  Agricultural  Economist  (Land.  Eco- 

nomics)-  -  - 

- 

1 

- 

— 

1 

Asst  .Agl . ’Icon  .(Foreign  Competition  & 

Demand)-  - 

- 

2 

- 

- 

2 

Assoc .Agl .Icon. ( Crop  &  Livestock  Fore- 

casting^ 

- 

1 

- 

— 

_ 

1 

Assoc.  Agl.  Econ.(Farm  Management)-  -  -  - 
Assoc.  Agricult'jral  Economi st(Lond  Eco- 

,  - 

- 

1 

- 

- 

1 

nomic  s)- 

- 

- 

1 

_ 

_ 

1 

Assoc .Agl . Econ . (Foreign  Competition  & 

Demand.)-  -  -  - 

- 

- 

1 

- 

- 

— 

1 

Assoc.  Agl.  Scon.  (Statistical  Research)- 
Agricultural  Economist  (Statistical  Re- 

- 

— 

2 

- 

- 

- 

2 

search)- 

- 

- 

- 

1 

— 

1 

Sr  .Agricultural  Economi  st  (Land  Economics) 

- 

- 

— 

1 

1 

Sr .Agricultural  Economist (Marketing)-  -  -  a 

— 

— 

— 

1 

mm 

1 

Sr  .Agricultural  Extension  Economist-  -  -  - 
Prin. Agl. Econ. (Foreign  Competition  &  De- 

- 

- 

- 

- 

1 

- 

1 

mand) 

2 

2 

Asst.  Warehouse  Examiner  (Cotton  &  Bulk)- 

— 

3 

— 

— 

— 

- 

3 

Asst.  Warehouse  Examiner  (Sack  Grain)-  — 

— 

1 

— 

— 

• 

1 

Associate  Tarehouse  Examiner-  ------ 

Asst  .Mktg.  Speciali  st(Livestock  Market 

1 

- 

- 

- 

1 

Renorter)-  - 

2 

— 

— 

— 

— 

2 

Asst .Mktg. Soeci all st (Meat  Grader)-  -  -  -  - 

1 

Asst. Mktg.  Specialist  (Fruits  &  Vegetables) 

— 

13 

• 

— 

13 

Assoc.Mktg.  Sneciali st(Bean  Standardization) 

— 

— 

2 

mm 

— 

— 

2 

Assoc  .Mktg .  Spec!  al  i  st(  Beef  Grade  Supervisor) 

— 

3 

mm 

— 

— 

3 

Marketing  Specialist  (Wool) - 

1 

— 

- 

1 

Marketing  Specialist  (Tobacco)-  -  -  - - 

4 

Toni  or  Marketing  Specialist-  -  -  —  - - 

— 

— 

1 

— 

1 

xrincipal  Marketing  Snocialist-  - - -  - 

— 

— 

_ 

mm 

mm 

2 

2 

Olericulturi  st- - — - —  — 

1 

Assi  stant  toologi  st-  -  --  --  --  --  -- 

— 

1 

mm 

mm 

mm 

1 

Assoc. Ect>logist(For9ign  Plant  Introduction) 

— 

1 

- 

- 

mm 

1 

Associate  Pharmac ol ogi  st- - 

— 

1 

- 

- 

mm 

1 

Senior  Geneticist- - - - - - 

2 

2 

Senior  Toxicologist - —  — : 

Chief  of  Food  Control  (Food  &  Drug  Admin-  : 

s 

1 

i strati  on) : 

—  - ■ — - — - . — — : 

— 

• 

— 

1 

1 

1 

Totals 

330 

88 

59 

29 

20 

5 

531 

>- 

- 


' 
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much  to  give  a  clearer  idea  of  the  ecology 
of  the  original  prairies. 


Type  Specimens  of  American  Classes  in 
European  Herbaria:  Professor  A.  S. 
Hitchcock,  Bureau  of  Plant  Industry. 

In  order  to  complete  a  revision  of  the 
North  American  species  of  I’anicnm  it  was 
necessary  to  consult  the  types  deposited  in 
European  herbaria.  The  following  list  of 
collections  consulted  may  be  of  interest  to 
those  who  contemplate  doing  similar  work, 
for  the  exact  location  of  some  of  these  is 
not  generally  known. 

Antwerp:  Herbarium  of  Dr.  Van 
Ileurck.  Collection  of  Salzmann  from 
Bahia. 

Brussels:  Jardin  Botanique  dc  l’Etat. 
Collection  of  Galeotti  from  Mexicd.  Some 
Fournier  types. 

Paris:  Museum  d’llistoire  Naturelle. 
General  herbarium :  types  of  Desvaux, 
Steudel,  Fournier,  Richard,  Kunih 
(II  B  K.).  Segregated:  herbaria  of  Mi- 
chaux  and  of  Lamarck;  herbarium  of 
Cosson  with  some  Poiret  types;  and  o 
Drake  del  Castillo  with  some  Miehaux 

types  sent  by  ificliard. 

Madrid:  Jardin  Botanico.  Types  of 

Lagasca  and  Cavanilles. 

Florence:  Orto  Botanico.  Types  of 
Poiret  (cited  in  Encyc.  Suppl.  as  “  herb. 

Padua:  Ortb  Botanico.  A  collection  of 

Bose  from  Carolina. 

Geneva:  Herbarium.  Delessert  and  the 
private  herbaria  of  de  Candolle  and  of 
Barbey  (Herb.  Boissier). 

Munich:  Botanisches  Museum.  Collec¬ 
tion  of  Martius  from  Brazil,  with  types  of 

Nees  and  Doll.  . 

Vienna:  K.  K.  Naturliistorisches  llol- 

museum.  _  „ 

Graz:  Private  herbarium  of  1  rofessor 

Hackel,  now  at  Attersee. 

Prague:  Collection  of  Haenke  with 


Presl's  types;  part  at  the  Botanical  Gar¬ 
den  of  the  German  University  and  part  at 
the  Bohemian  Natural  Museum. 

Halle:  Botanischer  Garten.  Professor 
Mez  allowed  me  to  consult  the  collections 
of  Panicum  loaned  him  by  several  institu¬ 
tions. 

Leipzig:  Botanischer  Garten.  No  grass 
types  from  America. 

Gottingen:  Botanischer  Garten.  Types 
of  Grisebach  (Wright’s  Cuban  plants  and 
types  from  Argentina)  and  of  Meyer 
(Prim.  FI.  Esseq.). 

Berlin:  Botanischer  Garten  at  Dalilem. 
Types  of  Link,  Sprengel,  Kunth,  C.  Muel¬ 
ler  and  Nees  (Sellow  plants  from  Brazil). 
The  Willdenow  herbarium  is  segregated. 

St.  Petersburg:  Herbarium  Trinius  at 
the  Imperial  Academy  of  Sciences  and  the 
general  collection  at  the  Botanical  Garden 
with  Fournier’s  types  based  on  plants  of 
Karwinsky  and  F.  Mueller. 

Stockholm:  Natural  History  Museum. 
Herbarium  of  Swartz’s  West  Indian  plants 
and  the  types  of  Fries  and  Liudmann  from 
Argentina. 

London:  Three  large  collections.  Royal 
Gardens  at  Kew,  with  types  of  Grisebach 
(FI.  Br.  W.  I.),  Bentham  and  Pursh. 
British  Museum  "(Dept.  Botany),  the  col¬ 
lections  of  Walter  and  of  Sloane,  segre¬ 
gated  and  those  of  Raddi,  Rudge,  Robert 
Brown,  and  Gronovius.  The  Lmneah 
herbarium  at  the  rooms  of  the  Linnean 
Society. 


The  Bisexual  Inflorescence  of  Humulus 
lupulus:  Dr.  W.  W.  Stockberger,  Bu¬ 
reau  of  Plant  Industry. 

Ilumulus  lupulus  L.  is  regarded  as  a 
strictly  dioecious  plant,  but  at  rare  intervals 
cultivated  forms  of  the  common  hop  have 
been  observed  bearing  on  the  same  flower¬ 
ing  branches  both  staminate  and  pistillate 
flowers.  By  several  observers  those  pistil¬ 
late  flowers  are  regarded  only  as  aborted 
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forms  of  the  staminate  flowers.  For 
several  years  this  phenomenon  has  been 
frequently  observed  by  the  writer  on  the 
Pacific  coast.  The  anthers  of  the  stami¬ 
nate  flowers  in  all  the  cases  examined  bore 
mature  pollen  grains.  The  pistillate 
flowers  also  were  normally  constituted.  It 
appears,  therefore,  that  the  determinants 
requisite  for  the  production  of  gametes  of 
each  sex  are  present  in  the  cells  of  the 
plant  usually  spoken  of  as  female.  It  is 
possible  that  we  have  here  a  modification 
in  the  habit  of  the  plant  produced  by  the 
conditions  of  culture.  The  inherence  of 
the  determinants  of  each  sex  in  a  single 
plant  is  further  shown  in  the  somewhat 
rare  cases  in  which  a  plant  reproduces  by 
means  of  runners.  In  the  wild  state  and 
under  certain  conditions  of  culture  the 
underground  runners  of  the  hop  plant  oc¬ 
casionally  send  up  shoots  which  when  ma¬ 
ture  bear  flowers  of  the  opposite  sex. 

The  Possible  Pole  of  Light  in  Relation  to 

Alpine  Plants:  Professor  C.  II.  Siiaw, 

Medico-Chirurgical  College,  Philadel¬ 
phia. 

'Readings  with  the  actinometer  and  black 
bulb  thermometer  in  vacuo  in  the  Selkirks 
seem  to  prove  that,  as  is  commonly  be¬ 
lieved,  light  at  high  altitudes  is  consider¬ 
ably  more  intense  than  on  adjacent  low¬ 
lands  and  that  the  difference  is  chiefly  in 
the  refrangible  end  of  the  spectrum. 

Cultures  of  plants  were  made  by  the 
writer  and  Mr.  William  Moore  under  ex¬ 
perimental  conditions.  When  additional 
blue-violet  light  was  allowed  to  fall  on 
plants  growing  in  ordinary  daylight,  the 
plants  exhibited  a  distinct  structural  re¬ 
sponse.  Leaves  were  more  hairy,  and  in¬ 
ternodes  shorter  than  in  the  control  series. 
.  The  whole  question  is  therefore  open, 
with  the  probability  that  the  character  of 
light  at  high  altitudes  may  have  a  morpho- 
genic  value  differing  from  that  at  low 
.altitudes. 


The  Causes  of  Timber  Lines  on  Mountains; 

Snow  as  a  Mechanical  Agency:  Professor 

C.  II.  Siiaw,  Medico-Chirurgical  Col¬ 
lege,  Philadelphia. 

The  phenomena  of  timber  line  are  not 
adequately  explained  by  the  factors  which 
have  been  assigned.  The  timber  lines  of 
the  White  Mountains  and  Adirondacks  can 
well  be  referred  to  the  drying  action  of 
cold  winds,  but  not  so  those  of  the  Selkirks. 
In  this  case  snow,  acting  as  a  mechanical 
agency,  plays  the  chief  part.  It  may  do  so 
in  two  ways: 

(a)  Small  trees  are  directly  broken  and 
abraded  by  weight  of  snow  or  by  snow 
creep. 

(b)  Small  trees  and  lower  branches 
which  are  long  held  under  the  late-lying, 
wet  beds  of  snow,  suffer  a  sort  of  drown¬ 
ing  and  become  a  prey  to  fungi. 

When  the  struggle  of  trees  for  existence 
is  primarily  with  wind,  their  height  is 
limited,  they  grow  thickly  in  level-topped 
societies,  and  the  upper  outposts  of  the 
forest  are  in  local  depressions  or  sheltered 
spots.  Wind-cripples  have  dead  or  dying 
tops,  often  with  entire  loss  of  the  conical 
shape;  the  growth  of  their  branches  is 
limited  to  a  critical  line.  This  leads  to  a 
densely  branched  and  often  one-sided 
habit. 

On  the  other  hand,  when  the  struggle  of 
trees  for  existence  is  primarily  with  snow, 
the  forest  as  altitude  increases  is  resolved 
into  groups  of  trees.  These  become  more 
separated,  and  the  upper  groups  of  the 
trees  occupy  ridges  and  local  elevations. 
Snow-cripples  possess  the  spire  form,  with 
flourishing  upper  shoots,  but  the  lower 
branches  and  foliage  are  dying  or  dead, 
broken  by  snow  and  attacked  by  fungi. 

The  alpine  fields  of  the  Selkirks,  which 
begin  at  about  6,000  feet,  are  thus  chiefly 
due  to  snow.  Higher  up  the  characteristic 
forms  of  wind-cripples  are  seen. 
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I  have  been  able  to  find  no  previous  record 
of  a  sperm  whale  coming  ashore  on  the  Gulf 
of  Mexico.  If  there  are  other  cases  I  should 
be  glad  to  learn  of  them. 

H.  H.  Newman 

Austin,  Texas 


THE  AMERICA'S  ASSOCIATION  FOR  THE 
ADVANCEMENT  OF  SCIENCE 
SECTION  O-BOTANT,  BOSTON  MEETING 
As  in  previous  years.  Section  G  held  its  ses¬ 
sions  in  alternation  with  the  Botanical  Society 
of  America.  At  Boston  a  further  system  of  inter¬ 
locking  was  made  necessary  by  the  program  of  the 
newly  organized  American  Phytopathological  So¬ 
ciety,  but  it  was  found  by  making  mutual  conces¬ 
sions  that  conflict  of  programs  could  be  reduced 
to  a  minimum.  One  joint  session  was  held  with 
the  American  Phytopathological  Society.  In  the 
enforced  absence  of  Vice-president  Penhallow  on 
account  of  illness,  Dr.  B.  M.  Davis,  of  Cambridge, 
was  selected  vice-president  pro*tem.  The  address 
of  the  retiring  vice-president,  Professor  H.  M. 
Richards,  entitled  “  On  the  Nature  of  Response  to 
Chemical  Stimulation,”  has  been  published  in  full 
in  Science.  This  address  was  followed  by  a  sym¬ 
posium  on  botanical  gardens,  participated  in  by 
William  Trelease,  N.  L.  Britton,  W.  F.  Ganong, 
D.  S.  Johnson  and  A.  F.  Blakeslee;  it  is  expected 
that  this  symposiuln  will  be  published  in  full  in 
Science. 

The  following  officers  were  chosen: 
Vice-president— Professor  R.  A.  Harper. 

Member  of  the  Council— Professor  A.  D.  Selby. 
Member  of  the  Sectional  Committee  (five  years) 
— Professor  H.  M.  Richards. 

Member  of  the  General  Committee— Professor 
G.  F.  Atkinson.. 

Abstracts  of  the  technical  papers  follow. 


•e  of  the  Fertile 
Chbysleb. 
hological  nature 
:se,  derived  from 
•iking  confinna- 
Botrychium  06- 
ire.  These  bear 
dace  of  the  nor- 
the  normal  one 
ar  supply  of  the 

Jl  s  ' _ _  represent  a  pair 

■tile  -flet  nd  sin:  spike  represents 
10  11  12  13  iflets.  In  some 

cases  me-  tT.v  _ _ r _ _ /e  fused  for  part 

of  their  length,  and  in  other  cases  part  of  the 
ordinarily  sterile  segment  is  fertile.  These  facts 
in  connection  with  other  considerations  lead  to  the 
conclusion  that  the  fertile  spike  of  Botrychium 
and  Ophioglossum  represents  two  fused  basal 
pinnse  of  a  fern  leaf. 

Change  of  Sex  in  Humulus  Lupulus  not  due  to 
Traumatism:  W.  W.  Stockbehgeb. 

The  bisexual  inflorescence  of  Humulus  Lupulus 
L.  was  the  subject  of  a  brief  paper  read  by  the 
writer  before  the  Botanical  Society  of  America  at 
the  Chicago  meeting  in  1907-8.  Since  that  time 
some  experiments  have  been  performed  and  date 
from  other  sources  collected  which  tend  to  refute 
the  theory  that  traumatism  is  the  cause  of  this 
abnormality.  Removal  pf  the  tap  root,  sever 
pruning,  removal  of  portions  of  the  crown 
cutting  back  the  vines  after  they  had  attained  g 
length  of  four  to  six  feet  all  failed  to  cause  any 
change  in  the  normal  production  of  the  flowers.  ’ 
Further,  the  experiments  show  that  a  plant 
which  once  produces  the  abnormal  type  of  in¬ 
florescence  will  continue  to  do  so  through  suet 
cessive  seasons  and  will  transmit  this  tendency  to 
its  asexual  progeny.  So  far  as  observation  goes, 
it  appears  that  only  plants  bearing  pistillate 
flowers  are  subject  to  reversal  of  sex.  In  ar  ex4 
perimental  plot  of  1,400  seedlings  all  the  plants 
were  apparently  normal  at  first  and  tore  eithe* 
staminate  or  pistillate  flowers  respectively.  Later 
in  the  summer  some  of  the  plants  bearing  pistilt 
late  flowers  developed  staminate  flowers  also. 
Since  none  of  these  plants  were  subjected  to  thO 
vigorous  traumatic  treatment  described  above  it 
held  that  some  factor  other  than  traumat 
produces  the  sex  reversal. 

The  Taxonomic  Value  of  the  Cephalodia  in  CertaiA 
Species  of  Stereocaulon:  Lincoln  W.  Riddle. 
Stereocaulon  paschale  (L.)  Ach.  and  8.  tomenj 
tosum  Fr.  have  been  separated  hitherto  chiefly  bjf 
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THE  EFFECT  OF  SOME  TOXIC  SOLUTIONS  ON  MITOSIS 

Warner  W.  Stockberger 
(with  SEVEN  TEXT  FIGURES) 

During  the  two  decades  just  past  there  has  arisen  a  considerable 
body  of  literature  from  the  researches  which  have  been  made  upon  the 
physiology  of  the  cell  under  the  influence  of  various  external  conditions. 
The  effect  of  certain  stimuli  on  the  growth  and  form  of  the  organism 
and  the  modifications  in  the  normal  processes  of  cell  and  nuclear 
division  induced  thereby  have  been  made  the  basis  of  numerous 
generalizations  with  respect  to  cellular  activities. 

Owing  to  its  bearing  upon  questions  of  general  and  practical 
interest,  the  action  of  toxic  substances  on  the  growth  of  plants  has 
been  widely  investigated.  Notwithstanding  this  fact,  our  knowledge 
of  the  effect  of  such  substances  on  cellular  development  in  phanero¬ 
gams  is  far  from  extensive,  and  the  nature  of  toxicity  itself  yet  lacks 
a  satisfactory  explanation.  What  may  be  called  the  modern  epoch 
of  the  toxicity  studies  began  with  the  researches  of  Kahlenberg  and 
True  (io),  in  which  the  action  of  chemically  equivalent  solutions 
of  substances  experimented  with  were  for  the  first  time  compared. 

According  to  the  accounts  of  a  number  of  writers,  various  depar¬ 
tures  from  the  normal  course  of  nuclear  and  cell  division  have  been 
caused  experimentally  by  the  action  of  solutions  of  various  chemical 
constitution.  The  technic  of  this  type  of  investigation  was  first 
developed  by  Gerassimow  in  the  study  of  the  cells  of  thallophytes, 
and  later  adapted  to  the  study  of  higher  forms. 

Numerous  investigators  have  studied  the  action  of  ether,  chloro¬ 
form,  chloral  hydrate,  potassium  nitrate,  phenol,  benzol,  and  copper 
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sulfate  upon  cell  processes  in  certain  plants,  including  Spirogyra, 
Tradescantia,  Phaseolus,  Lupinus,  Vicia,  Pisum,  Allium,  and  Larix. 
The  published  accounts  of  these  studies  show  a  general  agreement 
as  to  the  production  of  certain  abnormalities  in  cell  and  nuclear  devel¬ 
opment.  However,  as  to  the  occurrence  of  amitosis,  binucleate 
cells,  fusion  nuclei  with  double  the  normal  number  of  chromosomes 
and  a  heterotypic  reducing  division  in  the  same,  opinions  are  very 
conflicting. 

Gerassimow  (8,  9),  Nathanson  (i6,  17),  Pfeffer  (24),  and 
Wasielewski  (30)  found  amitotic  division  of  nuclei,  but  Wisselingh 
(32,  33) ,  Nemec  (22),  Andrews  (2),  and  Woycicki  (34)  saw  no 
cases  of  amitosis. 

Binucleate  cells  were  observed  by  Gerassimow  (8,  9),  Nathan¬ 
son  (16,  17),  Pfeffer  (24),  Nemec  (18,  20,  21, 22,  23),  Blazer  (3), 
Wasielewski  (30),  Woycicki  (34),  and  Strasburger  (29),  but 
they  were  not  found  by  Wisselingh  (31),  Andrews  (2),  and 
Karpoff  (ii). 

Fusion  nuclei  were  reported  by  Gerassimow  (8,  9),  Nemec 
(20,  21,  22,  23),  who  found  also  double  the  normal  number  of 
chromosomes,  and  by  Strasburger  (29),  but  not  by  the  other  authors 
mentioned.  The  disappearance  of  the  nuclei  with  the  double  chromo¬ 
some  number  was  explained  by  Nemec  (22)  as  due  to  a  reduction 
division,  in  which  he  is  followed  by  Woycicki  (34).  This  conclusion 
is  severely  criticized  by  Strasburger  (29)  and  by  Laibach  (12). 

From  this  brief  statement  of  the  conflicting  opinions  advanced 
in  some  of  the  more  important  papers  dealing  with  the  direct  effect 
of  various  chemical  substances  upon  nuclear  and  cell  division,  it  is 
evident  that  a  much  wider  range  of  observation  and  experiment  is 
required  before  conclusive  generalizations  can  be  drawn  or  the 
discordant  results  of  the  various  investigators  be  brought  into  har¬ 
mony.  Moreover,  in  the  higher  plants  the  rate  and  the  amount 
of  growth  in  the  seedling  stages  have  been  used  almost  entirely  in 
the  measure  of  the  toxic  effect,  or  when  such  was  not  the  case  some 
microscopic  factor  has  been  employed.  Apparently  there  has  been 
little  detailed  comparative  study  of  the  cell  and  nuclear  activities  in 
the  higher  plants  during  the  course  of  treatment  with  an  extended 
series  of  dilutions  of  a  toxic  agent. 

O 
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The  present  investigation  was  carried  out  in  order  to  observe  the 
process  of  nuclear  and  cell  division  under  certain  definite  conditions 
of  physiological  experiment  with  a  series  of  toxic  substances. 

Materials  and  methods 

In  this  study  young  seedlings  of  Vicia  Faba  were  used,  as  they 
have  furnished  material  for  many  similar  investigations  on  the 
physiology  of  the  cell  and  are  well  known  as  suitable  material  for 
the  study  of  cellular  activities.  Uniform  series  of  seedlings  selected 
for  the  comparative  tests  were  taken  from  the  thoroughly  washed 
sphagnum  in  which  they  had  germinated,  and  suspended  on  glass 
rods  in  such  a  manner  that  the  radicle  for  about  20mm  of  its  length 
was  immersed  in  the  solution.  New  nonsol  glass  beakers  of  300cc 
capacity  were  used,  and  a  careful  distinction  was  maintained  through¬ 
out  the  experiments  between  those  used  for  the  controls  and  those  used 
for  the  toxic  solutions.  This  precaution  was  taken  in  order  to  avoid 
the  possibility  of  the  controls  being  injured  by  the  residuum  of  copper 
which,  as  pointed  out  by  Nageli  (15),  is  taken  up  by  the  glass  and 
may  be  given  off  later  to  contained  solutions  in  quantity  sufficient 
to  affect  seriously  the  radicles  of  plants  grown  therein. 

The  radicles  were  marked  with  India  ink  at  a  point  i5mm  from 
the  tip  just  before  they  were  placed  in  the  solution.  When  not 
under  direct  observation,  the  seedlings  were  kept  in  a  dark  cabinet 
in  the  laboratory  at  a  fairly  uniform  temperature.  The  agents  used 
were  dilutions  made  from  carefully  prepared  solutions  of  copper 
sulfate,  strychnin  sulfate,  and  phenol.  The  controls  in  the  observa¬ 
tions  on  growth  rate  were  grown  in  distilled  water.  Either  triple 
distilled  water  was  used  or  the  water  was  redistilled  from  glass  just 
before  use.  Four  seedlings  were  regularly  used  in  each  solution  and 
their  average  growth  was  taken  as  the  basis’  of  comparison.  Except 
in  a  few  cases,  when  one  or  two  tips  were  dead,  four  tips  from  each 
set  of  seedlings  were  prepared  for  microscopical  examination. 

In  preparing  the  material  for  microscopical  study,  various  modifica¬ 
tions  of  Flemming’s  fluids  wrere  used  in  killing  and  fixing.  Dehydra¬ 
tion  was  followed  by  imbedding  in  530  paraffin.  The  sections  were 
cut  3-5  /a  in  thickness  and  stained  on  the  slide  with  iron-alum- 
hematoxylin,  safranin-gentian-violet,  or  the  triple  stain.  A  Zeiss 
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i  .5mm  apochromatic  objective  and  compensating  oculars  were  used 
in  studying  the  preparations. 

This  investigation  was  begun  in  1904,  at  the  suggestion  of  Dr. 
Rodney  H.  True,  to  whom  I  am  indebted  for  constant  advice  and 
criticism.  I  am  also  under  obligations  to  Dr.  G.  F.  Klugh,  who  was 
of  great  assistance  with  the  seedling  cultures. 

Experimental 

In  all  work  with  the  radicles  which  involved  measurement  of 
growth,  and  in  the  preparation  of  material  for  killing  and  fixing,  great 
precautions  were  taken  to  guard  against  the  introduction  of  undesir¬ 
able  factors,  such  as  loss  of  moisture,  change  in  temperature,  or  shock 
in  handling,  which  might  interfere  with  the  results  sought. 

THE  EFFECT  OF  COPPER  SULFATE  SOLUTIONS  ON  GROWTH 

Growth  and  cell  activity  in  the  root  tips  of  Vicia  Faba  upon  which 
copper  sulfate  solutions  of  various  concentrations  had  acted  continu¬ 
ously  were  the  first  subjects  of  study.  Seedlings  were  placed  in  a 
series  of  solutions  with  a  constant  difference  of  dilution  of  n/ 10,000, 
in  order  to  determine  the  concentrations  in  which  the  toxic  effect 
would  not  be  so  strong  as  to  prevent  growth  to  some  degree,  after 
allowing  time  for  recovery  from  the  shock  due  to  the  change  of  medium 
and  for  partial  acclimatization  to  the  toxic  substance.  Table  I 
shows  the  average  growth  of  four  seedlings  in  the  various  concentra¬ 
tions  used,  and  also  the  growth  made  by  the  corresponding  controls 
in  distilled  water.  From  the  table  it  is  apparent  that,  in  the  lower 
concentrations,  the  effect  of  a  difference  in  dilution  of  n/ 10,000  is 
masked  by  the  variability  of  the  individual  groups  of  seedlings,  and 
in  the  higher  dilutions  this  difference  was  increased  many  fold  before 
changes  in  the  growth  rate  were  observed  which  could  be  reasonably 
ascribed  to  the  action  of  the  toxic  solution.  A  comparison  of  the 
average  growth  per  hour  in  the  copper  solution  and  in  distilled  water 
shows  that  there  is  a  wide  range  of  toxic  effect  between  the  concen¬ 
trations  nf 20,000  and  nf 500,000,  with  a  probable  corresponding 
difference  in  cell  activity,  as  shown  by  the  slower  rate  of  elongation 
in  the  stronger  solutions. 
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TABLE  I 

Comparative  growth  in  CuS04  and  distilled  water  during  the 

FIRST  DAY 


Radicles  in  copper 

SUI.FATE  SOLUTIONS 

Controls  in  distilled  water 

Concentration 

Time  in  solu- 

Total  growth 

Average  growth 
per  hour 

Growth  of 
corresponding 

Average  growth 
per  hour 
in  mm 

tions  in  hours 

in  mm 

in  mm 

control  in  mm 

n/  2  0,000 . 

16.5 

o-5 

8.7 

0.52 

n/ $0,000 . 

19-5 

0.5 

.... 

5-o 

O.25 

>1/40,000 . 

19-5 

1.8 

0.09 

12.8 

0.65 

23-5 

I  .  I 

0.04 

11. 8 

0.5° 

M/50,000 . 

19  5 

3  -° 

0.15 

12  .8 

0.65 

20.0 

3-7 

0.18 

7.8 

o-39 

21-5 

3-8 

0.17 

11 .8 

o-54 

w/60,000 . 

19 -5 

4.4 

0.22 

7.8 

0.40 

21-5 

1.8 

0.07 

10 . 2 

0.47 

n/ 70,000 . 

19.0 

8 . 0 

0.42 

12 . 1 

0.63 

20  .  O 

6 . 0 

0.30 

11 .0 

o-55 

20.0 

5-7 

0.28 

13.0 

0.65 

n/80,000 . 

18.5 

4-5 

0.24 

“•3 

0.61 

IQ  .O 

9.2 

0.48 

12 . 1 

0.63 

20.0 

5-9 

O.29 

13.0 

0.65 

M/90,000...  . 

18.5 

5  • 1 

0.26 

11  -3 

0.61 

19.0 

9-7 

0-51 

12 . 1 

0.63 

20.0 

5  -4 

0 . 27 

13.0 

0.65 

m/  100,000. . .  . 

18.5 

7.0 

°-37 

11  -3 

0.61 

IQ  .O 

1 1 . 2 

0.58 

12 . 1 

0.63 

20.0 

8-3 

0.41 

13 .0 

0.65 

m/iio,ooo.  .  .  . 

18.5 

7.0 

o-37 

n-3 

0.61 

21.5 

6-5 

0.30 

14.6 

0.67 

24.0 

8.5 

°-35 

!4-3 

°-59 

m/i  20,000.  .  .  . 

21.5 

6.8 

0-31 

14.6 

0.67 

24.0 

9-5 

0-39 

14-3 

°-59 

M/130,000. . .  . 

21.5 

8.0 

°-37  ' 

14.6 

0.67 

24.0 

12 .3 

0.51 

14-3 

o-59 

m/  140,000. .  .  . 

21  .O 

5-o 

0.23 

8-3 

o-39 

24.0 

11. 8 

0.49 

16.0 

0.66 

M/150,000. .  .  . 

21.0 

6-5 

0.30 

8-3 

o-39 

22  .  O 

r3  -5 

0.61 

16.5 

o-75 

n / 160,000. .  .  . 

24.0 

12 .8 

o-53 

16.0 

0.66 

M/250,000. . . . 

19 .0 

n  -5 

0.60 

14.2 

0.74 

19 .0 

8.8 

0.46 

10.3 

0-54 
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TABLE  I — Continued 


Radicles  in  copper 

SULFATE  SOLUTIONS 

Controls  in  distilled  water 

Time  in  solu- 

Total  growth 

Average  growth 

Growth  of 

Average  growth 

Concentration 

per  hour 

corresponding 
control  in  mm 

per  hour 
in  mm 

tions  in  hours 

in  mm 

in  mm 

n/ 275,000. . . . 

19 . 0 

11. 8 

0.61 

14 . 2 

0.74 

IQ  .  O 

I  I  .  O 

°-57 

10.3 

o-54 

18.0 

7.8 

0.42 

15.0 

0.83 

M/300,000. . . . 

19 .0 

II  .  2 

0.58 

14.2 

0.74 

19.0 

10.3 

0-54 

11  -5 

0.60 

19.0 

14.0 

0. 71 

10.3 

o-54 

18.0 

6.0 

o-33 

15.0 

0.83 

M/400,000. . . . 

19.O 

IO  .  O 

0.52 

11 -5 

0.60 

18 . 0 

12.7 

0. 70 

15.0 

0.83 

24.O 

14.8 

0.61 

15.8 

0.65 

m/ 500,000. . . . 

18 . 0 

16.0 

0.88 

15.0 

0.83 

24.O 

13-7 

o-57 

!5.8 

0.65 

Observations  were  next  made  on  the  growth  rate  to  ascertain 
whether  the  retardation  occasioned  a  gradually  increasing  lag  in  rate 
of  elongation,  or  an  abrupt  termination  of  growth  due  perhaps  to 
the  sudden  failure  of  vitality  in  the  cell.  Table  II  shows  the  average 
growth  of  several  groups  of  four  radicles,  each  selected  from  the  various 
concentrations,  and  of  the  corresponding  controls  in  distilled  water. 
The  several  growth  periods  recorded  for  each  concentration  were 
consecutive. 

With  one  exception,  growth  was  in  every  case  less  in  the  copper 
sulfate  solution  than  that  made  by  the  control  in  distilled  water.  In 
the  higher  concentrations  growth  was  practically  inhibited  at  the 
end  of  a  twenty-four  hour  period.  Passing  down  the  series  the  growth 
is  seen  to  be  gradually  diminished  after  the  first  twenty-four  hours. 
A  similar  reduction  in  growth  rate  is  apparent  in  the  controls,  though 
in  a  degree  much  less  marked. 

The  observations  summarized  in  tables  I  and  II  indicated  that 
the  series  of  concentrations  selected  would  afford  material  showing 
strong  toxic  action  resulting  ultimately  in  death  (n/2 0,000  to  w/50,000), 
as  well  as  the  more  prolonged  and  gradual  though  no  less  fatal  effect 
of  higher  dilutions. 
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TABLE  II 

Average  growth  in  copper  sulfate  solutions  and  distilled  water* 


Copper  sulfate  solution 

Distilled  water 

Concentration 

Time  in  solution 
in  hours 

Growth  in  mm 

Growth  of  correspond¬ 
ing  control  in  mm 

>7/50,000 . 

21 -5 

2-3 

IO  .  2 

24-5 

0.0 

8.0 

49° 

0 . 0 

11 .6 

77/90,000 . 

20.0 

4-5 

II  .O 

24 . 0 

1 . 2 

12.3 

77/110,000 . 

18.5 

7.0 

11  -3 

25.0 

2 .0 

11 .7 

22.5 

o-5 

9-7 

77/150,000 . 

21 . 0 

6-5 

8-3 

22  .  O 

4.0 

10.2 

24  .  O 

0.7 

10.2 

77/250,000 . 

19  .  O 

11 -5 

14.2 

24 . 0 

9.2 

14.0 

24 . 0 

3-7 

II  .  2 

77/300,000 . . . 

IQ  .O 

11.2 

14.2 

24  .  O 

5-7 

14.0 

24  .  O 

o-5 

11 .2 

77/400,000 . 

18 . 0 

12.7 

15  -° 

24.O 

i°-5 

13  -° 

24.O 

4-2 

10. 0 

77/500,000 . 

18. C 

16.0 

15.0 

24.O 

15-2 

13.0 

24.O 

7.2 

10. 0 

71/500,000 . 

24.O 

13-7 

17.2 

24.O 

7-5 

14.7 

24.0 

i-5 

2.7 

• 

24.0 

o-5 

3-° 

*  The  intervals  under  each  concentration  represent  consecutive  periods  of  exposure  for  a  single 
group  of  seedlings.  The  sum  of  these  intervals  will  give  the  total  time  in  the  solution. 


THE  EFFECT  OF  DILUTE  SOLUTIONS  OF  COPPER  SULFATE  ON  MITOSIS 

The  material  discussed  in  this  section  was  selected  from  cultures 
in  various  concentrations  of  copper  sulfate,  and  the  root  tips  chosen 
for  study,  together  with  the  corresponding  control  in  distilled  water, 
were  fixed  in  the  manner  noted  above  at  intervals  of  approximately 
twenty-four  hours.  Some  preparations  were  made  at  other  intervals 
in  order  to  increase  the  range  of  observations. 
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In  root  tips  fixed  after  an  exposure  of  one  hour  to  w/20,000, 
mitosis  was  arrested;  after  16  hours  the  root  tips  were  dead.  After 
20  hours  in  w/30,000  there  were  no  mitoses,  and  the  cells  of  the 
dermatogen,  outer  periblem,  and  meristem  were  dead  and  disinte¬ 
grating.  The  nuclei  of  the  cells  not  disorganized  were  of  normal 
size  and  occasionally  contained  two  nucleoli. 

After  exposure  for  40  hours  to  w/40,000  there  were  only  rare 
mitoses.  The  outer  cell  layers  were  plasmolyzed,  the  mid-plerome 
cells  were  vacuolate,  and  the  persistent  nuclei  shriveled.  The 
nuclei  of  the  larger  number  of  the  other  cells  of  the  plerome  were 
resting  and  very  frequently  contained  two  nucleoli.  The  apex  of 
the  tip  was  dead,  but  some  development  in  the  plerome  region  was 
evidenced  by  the  thickened  walls  of  the  cells  destined  to  form  the 
fibrovascular  bundle.  These  thickened  cells  extended  down  to  within 
2mm  of  the  end  of  the  radicle.  At  3mm  from  the  apex  of  the  tip 
there  was  an  area  of  hypertrophied  periblem  cells  (fig.  1 )  which  had 
developed  to  several  times  the  normal  size,  producing  distortion  of 
the  radicle  and  giving  it  a  swollen  edematous  appearance  on  one  side. 
Since  the  nuclei  in  these  cells  were  disorganized,  a  corresponding  in¬ 
crease  in  size  could  not  be  determined. 

In  tips  exposed  for  6  hours  to  n/ 50,000  there  were  a  few  division 
figures.  An  exposure  of  20  hours  to  this  concentration  killed  all  the 
cells  in  the  meristem  region.  Many  of  the  middle  periblem  cells 
were  greatly  enlarged,  and  in  the  others  practically  all  nuclei  were 
in  the  resting  stage  and  were  rich  in  chromatin.  Cells  with  two 
nucleoli  were  very  common  in  the  plerome  region,  where  also  a  few 
cells  were  observed  containing  three  nucleoli.  In  general  appearance 
the  plerome  cells  resembled  those  shown  in  fig.  2b.  After  44  hours 
practically  all  the  cells  were  dead  and  disintegrating. 

An  exposure  of  20  hours  to  n/ 70,000  killed  the  outer  layers  of 
cells,  but  in  the  inner  periblem  normal  chromatic  figures  were  present, 
and  as  in  the  preceding  cases  the  achromatic  figures  were  obscure. 
At  the  end  of  46  hours  large  vacuoles  appeared  in  the  cytoplasm  of 
many  cells,  and  frequently  so  crowded  upon  the  nucleus  that  it  was 
driven  to  one  side  of  the  cell.  Nearly  all  of  these  cells  were  enlarged 
in  size  and  irregular  in  outline.  In  the  inner  periblem  practically 
all  stages  of  the  chromatic  figure  occurred,  although  very  few  cells 
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contained  other  than  resting  nuclei.  After  69  hours’  exposure  to 
this  concentration  the  older  periblem  cells  were  still  more  enlarged 
and  the  outer  ones  were  disintegrating.  A  few  of  the  inner  periblem 
cells  showed  division  stages,  none  of  which  were  later  than  early 
anaphase. 

The  cells  of  the  root  tips  treated  with  w/190,000  for  44  hours 
differed  little  from  those  in  n/ 70,000  for  the  same  length  of  time. 


Fig.  i.  Proliferated  cells  of  root  tip  grown  in  dilute  copper  sulfate  solution. — 
Fig.  2.  a,  cells  of  root  tip  of  Vida  Faba  after  96  hours  in  distilled  water;  b,  the  same 
after  46  hours;  c,  Lupinus  albus  69  hours  in  distilled  water. 


After  72  hours  there  was  no  division,  and  the  periblem  cells  were 
frequently  enlarged. 

In  the  outer  periblem  of  the  material  treated  with  nf  100,000  for 
43  hours,  a  few  cells  occurred  containing '  division  figures.  In  the 
inner  periblem  many  nuclei  were  in  the  spireme  stage  and  the  meristem 
area  was  especially  active.  In  these  inner  cells  the  achromatic 
figure  appeared  to  be  normally  developed,  but  in  the  outer  layers  the 
cells  were  more  or  less  vacuolized,  and  the  spindle  fibers  were  degener¬ 
ating.  In  93  hours  this  condition  had  spread  to  all  the  cells. 

Approximately  similar  conditions  occurred  in  the  radicles  treated 
in  the  concentrations  w/140,000  and  nf  150,000.  In  93  hours  prac- 
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tically  all  cells  were  dead,  the  outer  layers  being  also  disorganized. 
However,  in  the  case  of  the  material  in  n/ 150,000  for  93  hours,  in  the 
periblem  cells  about  3mm  from  the  apex  of  the  root  tip  a  few  mitotic 
figures  occurred.  In  the  corresponding  controls  in  distilled  water, 
chromatic  figures  were  frequent  even  in  the  outer  periblem  cells, 
but  many  abnormalities  occurred  in  the  achromatic  figures  and  cyto¬ 
plasm  {fig.  2b).  Nuclear  division  occurred  here  and  there  in  the 
inner  periblem  of  tips  which  had  been  93  hours  in  a  n/ 160,000  solu¬ 
tion,  but  the  outer  periblem  was  dead  and  disorganized.  The  division 
figures  did  not  differ  from  those  in  the  controls,  and  the  nuclei  in 
the  resting  stage  were  normal  in  appearance.  In  tips  exposed  for 
68  hours  to  the  action  of  w/300,000,  n/ 400,000,  and  n/ 500,000  solu¬ 
tions,  division  was  frequent  in  all  parts  of  the  active  tissue  and  did 
not  differ  essentially  from  that  in  the  corresponding  controls.  How¬ 
ever,  the  outer  cell  layers  of  the  tips  in  the  copper  solutions  were  less 
active,  and  the  total  number  of  mitoses  was  smaller  than  in  the  con¬ 
trols.  The  cytoplasm  of  many  cells  contained  vacuoles  of  variable 
size,  some  being  so  large  as  to  crowd  heavily  upon  the  nucleus. 
The  same  phenomenon  occurred,  though  less  frequently,  in  the 
controls. 

Demoor  (7),  who  studied  the  effect  of  chloroform  on  the  cell 
protoplasm,  observed  therein  a  marked  vacuolization  which  he 
regarded  as  the  direct  result  of  the  action  of  this  reagent.  Also  Nemec 
(18)  found  that  chloroform  and  potassium  nitrate  produced  vacuoles 
in  both  chromosomes  and  cytoplasm  of  Vicia  Faba,  and  Blazek  (3) 
states  that  benzol  vapor  caused  the  vacuoles  of  the  cytoplasm  so  to 
increase  in  size  that  they  caused  deformation  of  the  nuclei.  How¬ 
ever,  since  vacuoles,  similar  to  those  observed  in  the  course  of  these 
experiments  with  copper  sulfate,  occurred  also  in  the  controls  in 
distilled  water,  it  would  appear  to  follow  that  this  phenomenon  is 
not  necessarily  due  to  a  narcotic  or  poisonous  action,  but  may  result 
from  an  alteration  in  the  concentration  of  the  cell  fluids. 

Before  the  examination  of  the  toxicated  material  had  proceeded 
very  far,  it  became  evident  that  the  conditions  of  mitosis  in  the  controls 
grown  in  distilled  water  were  far  from  normal.  The  entire  series  of 
controls  was  thereupon  reexamined,  and  a  progressive  degeneration 
demonstrated  therein  closely  resembling  that  in  the  cells  treated  with 


1910]  STOCK  BERGER — TOXIC  SOLUTIONS  AND  MITOSIS  41 1 

the  copper  solutions.  After  7  hours  in  distilled  water  there  was  little 
division  in  the  periblem,  the  figure  in  a  few  cells  being  in  early  pro¬ 
phase.  Division  was  active  in  the  plerome.  After  22  hours  division 
had  ceased  in  the  outer  layers,  but  still  occurred  normally  in  the  inner 
tissues.  In  46  hours  the  radicles  were  curved,  numerous  cells  were 
dead,  large  vacuoles  occurred  in  the  cytoplasm,  and  in  many  cells 
the  achromatic  figure  was  degenerating  (fig.  2b).  The  general  con¬ 
dition  after  96  hours  is  illustrated  in  fig.  2a.  Particularly  striking 
are  the  large  nuclei,  the  cytoplasmic  vacuoles,  and  the  interrupted 
cell  plate  seen  in  one  of  the  upper  cells  of  the  figure.  Fig.  2c  repre¬ 
sents  a  group  of  cells  from  a  radicle  of  Lupinus  albus  after  46  hours’ 
exposure  to  distilled  water,  and  is  inserted  here  for  the  purpose  of 
comparison.  In  these  cells  also  vacuoles  occurred  in  the  cytoplasm, 
and  there  was  some  degeneration  of  cytoplasmic  structure. 

It  appears  that  the  distilled  water  exerted  practically  the  same 
effect  on  mitosis  as  was  produced  by  the  dilute  copper  sulfate  solu¬ 
tions,  but  only  after  a  more  prolonged  exposure. 


THE  EFFECT  OF  MORE  CONCENTRATED  SOLUTIONS  OF  COPPER 

SULFATE 

In  planning  the  experiments  with  stronger  solutions  of  copper 
sulfate,  some  paragraphs  from  Nemec’s  “Ueber  ungeschlechtliche 
Kernverschmelzungen  ”  (21)  were  held  in  mind.  In  this  paper 
Nemec  describes  the  production  of  binucleate  cells  and  other  abnor¬ 
malities  by  placing  the  radicles  of  Vida  Faba  for  thirty  minutes  in 
1  per  cent  solution  of  copper  sulfate  and  then  transferring  them  to 
moist  sawdust  for  seven  hours.  Nemec’s  experiment  seemed  to 
indicate  that  Vida  Faba  was  remarkably  resistant  to  the  action  of 
copper  solutions,  indeed  to  a  far  greater  degree  than  in  Lupinus  albus, 
in  which,  as  was  learned  through  access  to  some  unpublished  notes 
of  Dr.  R.  H.  True,  some  growth  can  occur  after  an  exposure  of  eight 
minutes’  duration  to  a  n/ 16  solution  of  copper  sulfate.  A  test  quickly 
showed  that  thirty  minutes’  exposure  to  a  1  per  cent  copper  sulfate 
solution  (approximately  n/ 12)  was  fatal  to  the  material  being  used 
in  these  experiments.  A  series  of  preliminary  experiments  was 
carried  out,  therefore,  to  establish  approximately  the  time  limit 
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which  would  just  permit  growth  in  n/ 4  and  n/ 12  solutions  as  boundary 
concentrations,  with  results  indicating  that  a  slight  amount  of  growth 
would  follow  exposure  to  a  n/ 4  solution  for  three  minutes,  and  that 
seven  minutes’  exposure  to  the  n/ 12  solution,  while  permitting  some 
growth,  was  not  far  from  the  point  of  killing. 

For  the  experimental  work  the  solution  nj  12  was  chiefly  relied 
upon  as  being  best  suited  to  give  a  sharp  toxic  effect,  without  endanger¬ 
ing  the  loss  of  the  material  through  death.  The  radicles  were  exposed 
to  this  solution  for  periods  of  three  and  seven  minutes,  respectively, 
were  then  rinsed  quickly  in  distilled  water,  and  at  once  transferred 
to  the  medium  in  which  they  were  kept  until  the  time  for  killing  and 
fixing.  Another  dilution  and  longer  interval  of  exposure  were  also 
employed  to  furnish  a  broader  basis  for  observation. 

In  order  to  have  at  hand  for  constant  comparison  material  grown 
under  parallel  conditions  with  the  toxicated  radicles,  except  for  the 
treatment  with  the  copper  sulfate  solutions,  a  uniform  lot  of  seedlings 
was  taken  from  the  germinating  chamber,  selected  to  approximately 
the  same  size,  and  divided  into  six  groups  which  were  then  prepared 
as  follows:  (a)  one  group  in  moist  sphagnum;  (b)  one  in  distilled 
water;  (c)  one  in  nf  12  copper  sulfate  three  minutes,  then  sphagnum; 

(d)  one  in  n/12  copper  sulfate  three  minutes,  then  distilled  water; 

(e)  one  in  n/ 12  copper  sulfate  seven  minutes,  then  sphagnum;  (/) 
one  in  w/320  copper  sulfate  ten  minutes,  then  distilled  water. 

Four  root  tips  were  fixed  from  each  series  at  intervals  of  3,  7,  22, 
and  30  hours.  Sections  of  the  tips  from  the  first  two  series,  designated 
as  the  controls  in  the  following  pages,  were  compared  at  every  stage 
with  the  sections  studied  in  the  remaining  series. 

The  cell  growth  and  nuclear  division  observed  in  the  controls 
placed  in  sphagnum  were  considered  as  normal,  since  good  prepara¬ 
tions  were  secured  showing  abundant  mitoses,  all  of  which  conformed 
to  the  type  generally  reported  as  occurring  in  vegetative  tissues  of 
Vida  Faba  (fig.  6).  Departures  from  the  normal  cell  division  were 
observed  in  the  controls  grown  in  distilled  water  similar  to  those 
observed  in  the  controls  paralleling  the  cultures  in  dilute  copper 
sulfate  solutions  (figs.  2a,  2b) .  Since  the  radicles  in  the  copper  sulfate 
solutions  were  manipulated  under  conditions  identical  with  those 
obtaining  in  the  controls,  except  for  the  exposure  to  the  toxic  solution, 
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marked  discrepancies  in  nuclear  behavior,  it  was  believed,  could 
safely  be  regarded  as  a  result  of  toxic  action. 

Root  tips  which  were  exposed  to  nf  12  copper  sulfate  solution  for 
three  minutes  and  then  transferred  to  distilled  water  for  three  hours 
showed  the  effect  of  strong  toxic  action  in  the  peripheral  cell  layers. 
Here  the  cells  were  dead,  but  in  the  inner  periblem  occasional  nuclei 
were  in  division,  but  frequently  the  cell  plate  had  failed  to  form  (fig. 
3).  In  the  majority  of  the  uninjured  cells  the  nuclei  were  in  the 
typical  resting  stage.  In  no  case  did  nuclei  which  were  in  the  spireme 
stage  show  the  hyaline  polar  caps,  frequently  figured  as  characteristic 
of  the  development  of  the  normal  achromatic  figure  in  Vida  Faba, 
and  occurring  in  the  controls  grown  in  sphagnum  in  these  experi¬ 
ments  (fig.  6 ).  The  nucleoli  were  usually  large  and  frequently 
occupied  a  clear  area  surrounded  by  the  linin  network,  as  seen  in 
fig.  3.  Many  nuclei  contained  two  large  nucleoli,  each  lying  within 
a  distinct  clear  area.  In  the  degenerating  nuclei  of  the  injured  cells 
the  persistent  nucleolus  was  generally  of  very  large  size,  and  the  form 
of  the  nucleus  was  usually  outlined  only  by  the  linin  network,  all 
chromatic  substances  other  than  the  nucleolus  having  lost  their 
usual  staining  properties.  In  some  cells  the  cytoplasm  showed 
modifications  apparently  due  to  the  action  of  the  copper  sulfate, 
although  these  were  usually  not  sharply  defined,  but  in  some  cases 
numerous  large  vacuoles  occurred  distributed  through  the  cytoplasm, 
in  others  huge  vacuoles  had  formed  at  the  sides  of  the  nucleolus, 
presenting  much  the  appearance  of  the  older  cells  in  which  large 
sap  cavities  had  formed. 

In  root  tips  which  had  been  exposed  for  three  minutes  to  n/12 
copper  sulfate  solution  and  then  placed  in  water  for  seven  hours, 
the  cells  presented  much  the  same  general  appearance  as  those 
examined  at  the  end  of  the  three-hour  period.  The  greater  part  of 
the  nuclei  were  in  the  resting  stage,  though  a  few  cells  of  the  inner 
periblem  showed  spiremes  forming.  Occasional  nuclei  were  farther 
advanced  in  division,  but  no  stage  later  than  middle  anaphase  was 
seen.  In  the  distribution  of  the  chromosomes,  and  in  their  manner 
of  passing  from  the  nuclear  plate,  no  deviation  from  the  typical 
process  occurring  in  the  controls  in  sphagnum  was  observed.  After 
22  hours  a  decided  change  in  the  appearance  of  the  cells  of  the  root 
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tip  was  apparent.  The  dermatogen  had  exfoliated  and  the  periblem 
cells,  having  lost  their  normal  rectangular  form,  were  irregularly 
rounded.  All  early  stages  of  mitosis  were  present,  and  the  develop¬ 
ment  of  the  chromosomes  had  proceeded  normally.  All  stages  of 
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Fig.  3.  Vida  Faba  three  minutes  in  n/12  copper  sulfate,  then  three  hours  in 
distilled  water. — Fig.  4.  Vida  Faba  three  minutes  in  n/12  copper  sulfate,  then  twenty 
hours  in  distilled  water.— Fig.  5.  Vida  Faba  seven  minutes  in  n/12  copper  sulfate, 
then  three  hours  in  distilled  water. 


mitosis  up  to  the  formation  of  the  cell  plate  occurred,  but  with  fre¬ 
quent  degeneration  of  the  spindle  fibers  {jig.  4).  The  newly  formed 
division  walls  separating  certain  cells  were  very  thin  and  indistinct, 
and  the  appearance  presented  on  first  examination  suggested  the 
binucleate  cells  described  by  Nemec  (22)  and  others.  These  divi¬ 
sion  walls  were  usually  asymmetric  with  the  other  cell  walls.  In 
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the  root  tips  examined  after  30  hours,  division  still  occurred  in  the 
periblem  cells.  The  chromatic  figure  was  regularly  found,  but  only 
in  the  inmost  layers  of  cells  was  the  spindle  unaffected.  The  nuclear 
plate  had  formed  in  the  central  spindle  region  of  most  cells,  but 
usually  failed  to  reach  the  walls. 

In  the  root  tips  placed  in  distilled  water  for  three  hours  after  seven 
minutes’  exposure  to  nf  12  copper  sulfate,  very  few  mitoses  occurred 
in  the  periblem  cells,  but  in  these  the  chromatic  figure  presented  a 
normal  appearance.  The  cytoplasm  of  all  the  outer  periblem  cells 
exhibited  large  vacuoles,  some  of  which  had  enlarged  sufficiently  to 
drive  the  nucleus  to  one  side  of  the  cell,  and  in  the  inner  periblem 
frequent  cells  developed  unusual  vacuoles.  In  some  cells  in  late 
anaphase  vacuoles  occurred  between  the  cell  plate  and  the  daughter 
nuclei  (fig.  5),  a  condition  which  occurred  also  in  the  distilled  water 
controls,  but  division  did  not  proceed  farther  in  the  copper  solution. 
At  one  side  of  some  cells  the  plate,  failing  to  reach  the  lateral  wall, 
ended  in  a  fibrous  plasma  mass  about  half-way  between  the  axis 
of  the  spindle  and  the  wall  of  the  cell.  In  the  cells  at  the  apex  of 
the  root  tip  occasional  nuclei  were  in  early  prophase,  anaphase  was 
frequent,  and  a  few  nuclei  were  at  telophase.  In  the  latter  stage  the 
cell  plate  had  formed  in  the  normal  manner,  but  in  practically  all 
the  nuclei  at  anaphase  no  trace  of  cell  plate  appeared.  In  some  cells 
the  spindle  fibers  were  only  faintly  visible,  in  others  a  perceptible 
thickening  of  the  fibers  had  occurred  in  the  equator  of  the  spindle, 
but  no  figure  showed  the  line  of  granules  characteristic  of  cell  plate 
formation.  In  the  resting  nuclei,  as  usual,  there  occurred  one  or  two 
large  nucleoli.  These  were  rarely  circular  as  viewed  in  optical 
section,  but  were  amoeboid  in  form. 

In  radicles  placed  for  ten  minutes  in  w/320  copper  sulfate,  then 
transferred  to  distilled  water  for  three  hours,  the  dermatogen  cells 
were  dead  and  many  of  the  outer  periblem  cells  lacked  nuclei.  The 
nuclei  present  were  in  the  resting  stage.  Numerous  mitoses  occurred  in 
the  cells  of  the  plerome  and  inner  periblem,  but  the  larger  number 
showed  a  tendency  toward  degeneration  in  the  spindle  fibers.  After 
seven  hours  the  general  appearance  of  the  cells  was  much  the  same, 
but  there  were  very  few  mitoses.  After  22  and  30  hours,  respectively, 
no  division  figures  occurred  in  the  outer  cell  layers,  but  a  few  cells 
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in  the  periblem  and  inner  plerome  still  showed  normal  chromatic 
figures;  some  nuclei  were  in  the  spireme  stage,  although  the  majority 
were  resting;  cellular  activity,  as  expressed  in  division,  had  prac¬ 
tically  ceased. 

A  comparative  estimate  of  the  proportion  of  cells  in  course  of 
division  in  each  of  the  several  experiments  did  not  show  that  any 
concentration  used  had  stimulated  division;  on  the  contrary,  the 
retarding  influences,  particularly  in  the  more  concentrated  solutions, 
were  very  pronounced.  The  first  apparent  effect  of  the  toxic  solution 
was  arrest  of  nuclear  division  through  inhibition  of  the  activities  of 
the  achromatic  figure.  In  the  early  division  stages  this  was  soon 
followed  by  degeneration  of  the  spindle  fibers.  In  the  later  stages 
of  division  the  failure  of  cell  plate  formation  was  characteristic. 
These  phenomena  were  accompanied  or  followed  by  an  increase 
in  the  number  and  size  of  the  vacuoles  in  the  cytoplasm.  The  death 
of  the  cell  evidently  occurred  shortly  after  this  condition  was  reached. 

It  seems  probable  that  the  toxic  solution  penetrates  somewhat 
slowly  to  the  inner  cell  layers,  since  under  its  influence  the  outer 
layers  of  cells  are  killed,  while  in  the  inner  regions  not  yet  visibly 
affected,  normal  development  continues. 

There  was  no  satisfactory  evidence  of  the  occurrence  of  amitosis. 
Double  nucleoli  occurred  as  frequently  in  the  cells  of  the  controls  as 
in  those  treated  with  the  copper  solutions,  a  result  which,  so  far 
as  these  experiments  have  extended,  directly  controverts  the  state¬ 
ment  of  Wasielewski  (30)  that  “das  erste  Kennzeichen,  dass  ein 
Kern  sich  zur  amitotischen  Theilung  anschickt,  besteht  in  einer 
Verdoppelung  des  Nucleolus.” 

The  copper  solutions  did  not  cause  abnormalities  in  the  develop¬ 
ment  of  the  chromatic  figure.  There  was  no  doubling  of  the  normal 
number  of  chromosomes.  Occasionally  two  daughter  chromosomes 
remained  attached  by  their  ends  for  some  time  after  the  others  had 
left  the  nuclear  plate,  apparently  forming  an  attachment  between  the 
daughter  chromosome  groups.  However,  this  irregularity  was  also 
observed  in  the  controls.  Nemec  (21)  states  that  treatment  with  1 
per  cent  copper  sulfate  solution  produced  binucleate  cells  in  root  tips 
of  Vida  Faba.  After  17  hours’  sojourn  under  normal  conditions 
binucleate  cells  no  longer  appeared,  and  he  concluded,  therefore,  that 
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the  nuclei  in  the  binucleate  cells  had  fused.  The  experiments  here 
described  furnish  no  support  to  this  theory  of  nuclear  fusion,  since 
no  cells  were  observed  that  contained  more  than  one  nucleus.  Occa¬ 
sionally,  through  failure  of  the  nuclear  plate,  cells  appeared  to  contain 
two  nuclei,  but  these  daughter  nuclei  were  never  fully  reconstituted, 
and  the  cells  were  degenerating. 

The  stronger  copper  solutions  inhibited  mitosis,  disorganized  the 
spindle  fibers  or  interrupted  their  formation,  arrested  the  develop¬ 
ment  of  the  cell  plate,  and  produced  large  vacuoles  in  the  cytoplasm. 
The  same  effects  were  produced  in  the  controls  in  distilled  water, 
though  to  a  less  marked  degree,  and  after  a  longer  period  of  exposure. 
There  were  no  abnormalities  in  the  controls  grown  in  sphagnum. 

THE  ACTION  OF  PHENOL 

In  studying  the  action  of  phenol  a  normal  solution  was  prepared, 
and  various  dilutions  were  made  therefrom  in  the  course  of  the 
experiment.  Controls  were  grown  in  moist  sphagnum  and  in  dis¬ 
tilled  water.  The  continuous  action  of  phenol  was  observed  in  n/ 94 
and  n/188  solutions,  respectively.  Solutions  of  10/94,  5/94,  and 
1/188  normal  were  allowed  to  act  on  radicles  for  20  minutes,  after 
which  they  were  placed  in  distilled  water  and  material  killed  and 
fixed  therefrom  at  intervals  of  4,  21,  and  45  hours.  Material  from  the 
controls  received  parallel  preparation.  In  the  microscopical  examina¬ 
tion  of  the  toxicated  root  tips  no  unusual  structure  or  condition  was 
considered  as  due  to  the  action  of  the  phenol  until  careful  search  had 
shown  that  its  equivalent  did  not  exist  in  the  controls. 

The  continuous  action  of  a  nf 94  solution  of  phenol  for  four  hours 
seriously  injured  both  the  cytoplasm,  which  showed  numerous  small 
vacuoles,  and  the  achromatic  portion  of  the  nucleus.-  Numerous  spireme 
nuclei  were  observed,  many  of  which  were  much  enlarged  and  irregu¬ 
larly  distended  apparently  by  a  great  increase  in  the  amount  of  nuclear 
sap  within  them.  Occasionally  these  enlarged  spireme  nuclei  were 
laterally  indented  by  the  formation  of  a  dense  plasma  mass  at  one 
side  (fig.  yd).  These  nuclei  very  much  resembled  those  described 
by  Nemec  (22)  as  formed  under  the  influence  of  chloral,  of  which  he 
says:  “In  einiger  Zellen  giebt  es  mehr  oder  weniger  tief  eingeschniirte 
Kerne.”  At  this  point  the  resemblance  ceases,  and  no  support  can 
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be  given  to  Nemec’s  further  statement  that  “diese  Zellen  konnen 
Scheidewandanlage  besitzen.”  Since  no  other  unusual  forms  were 
observed  in  either  cell  or  nucleus,  these  are  regarded  as  nuclei  in 
the  course  of  disorganization.  In  the  older  as  well  as  in  the  younger 
portions  of  the  root  tip  nuclear  figures  occurred  which  usually  showed 
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Fig.  6.  Normal  cells  from  a  root  tip  of  Vicia  Faba  grown  in  moist  sphagnum. — 
Fig.  7.  a,  Vicia  Faba  in  n/94  phenol  four  hours;  b,  retarded  separation  to  chromo¬ 
somes;  c,  multipolar  spindle;  d,  enlarged  nuclear  areas. 


the  achromatic  spindle  or  its  remnants.  However,  no  division 
stage  later  than  very  early  anaphase  was  present.  The  chromosomes 
in  part  of  these  figures  had  split  longitudinally,  in  others  no  splitting 
occurred.  In  no  case  had  the  chromosomes  left  the  nuclear  plate. 
Evidently  the  movement  of  the  daughter  chromosomes  from  the 
nuclear  plate  to  the  poles  of  the  spindle  had  here  been  inhibited  by 
the  action  of  the  phenol  upon  the  mantle  fibers. 

At  the  end  of  21  hours  the  root  tips  had  a  dull  white  luster,  and 
were  evidently  dead.  Upon  examination  all  the  cells  were  found  to 
be  plasmolyzed. 
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The  radicles  which  had  been  for  four  hours  in  w/188  phenol  were 
next  examined  and  all  stages  of  mitosis  found.  The  cytoplasm  of 
the  cells  of  the  outer  layers  exhibited  a  coarsely  netted  structure  due 
to  the  formation  of  numerous  small  vacuoles.  Occasional  spireme 
nuclei  were  unduly  enlarged,  and  in  a  very  few  cases  the  nuclei  were 
constricted  in  one  diameter,  apparently  by  the  development  of  a 
plasma  mass  as  previously  noted.  The  early  stages  of  the  spindle 
were  very  obscure,  but  during  anaphase  the  fibers  became  quite 
distinct.  A  few  cases  of  late  anaphase  occurred  in  which  occasional 
chromosomes  had  not  left  the  nuclear  plate,  but  remained  at  one 
side  of  the  spindle  in  line  with  the  row  of  granules  marking  the  early 
stages  of  cell  plate  formation  (fig.  7b).  A  similar  occurrence  was 
observed  by  Blazek  (3)  in  the  cells  of  root  tips  of  Pisum  treated 
with  benzol,  and  in  Vicia  Faba  also  by  Schrammen  (27),  who  says: 
“  Eine  nicht  seltene  Erscheinung  bei  der  plotzlichen  Einwirkung 
von  hohen  Temperaturen  ist  das  Nichterfassen  von  Chromosomen 
durch  die  Spindelfasern  und  das  Zuriickbleiben  einzelner  Chromo¬ 
somen  bei  dem  raschen  Transport  zu  den  Spindelpolen.”  In  a  few 
cases  the  chromosomes  at  one  pole  of  a  spindle  had  diverged  and 
formed  two  groups,  to  each  of  which  a  portion  of  the  spindle 
extended  (fig.  7c).  Sabline  (26),  who  produced  similar  phenomena 
by  the  use  of  sulfate  of  quinine,  says,  “  Sur  quelques  figures  multi- 
polaires  on  peut  voir  deux  et  quelquefois  trois  fuseaux.”  In  the 
material  treated  with  phenol,  however,  multipolar  spindles  occur  so 
rarely  that  there  seems  to  be  no  good  ground  for  assuming  that  they 
are  produced  by  the  action  of  this  reagent. 

After  an  interval  of  21  hours  in  n/ 188  phenol  there  were  no  mitoses. 
The  nuclei  were  all  in  the  resting  stage  and  for  the  most  part  contained 
but  a  single  nucleolus.  General  disorganization  of  the  cells  of  the 
root  tips  had  begun. 

Tips  of  radicles  were  treated  for  20  minutes  with  10/94  normal 
phenol  and  then  transferred  to  distilled  water  for  four  hours.  At 
the  end  of  this  time  all  nticlear  activity  had  ceased.  In  most  cases 
the  nucleus  was  enlarged,  and  in  the  field  of  the  microscope  appeared 
as  a  light  area  against  the  darker  background  of  the  cytoplasm  of 
the  cell  (fig.  7d).  The  chromatin  had  almost  entirely  disappeared 
from  the  nuclear  network.  Very  prominent  in  the  nucleus  appeared 
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one  or  two  large  and  deeply  staining  nucleoli.  After  24  hours  under 
similar  conditions  there  was  little  change  in  the  appearance  of  the 
cells.  Plasmolysis  in  occasional  cells  and  the  collapsed  walls  of  the 
outer  cell  layer  indicated  that  disorganization  had  begun. 

Next  5/94  normal  phenol  was  allowed  to  act  for  20  minutes  on 
root  tips,  which  were  then  transferred  to  distilled  water  for  four  hours. 
There  were  no  mitoses.  In  certain  cells  of  the  inner  periblem  and 
in  some  plerome  cells  elongating  to  form  procambium,  large  vacuoles 
occurred,  while  many  enlarged  nuclei  had  partially  collapsed.  The 
general  condition  of  the  cells  resembled  very  closely  that  obtaining 
after  the  exposure  for  four  hours  to  the  10  94  normal  solution.  After 
21  hours  the  root  tips  had  made  no  further  growth  and  were  evidently 
dead.  Disorganization  of  the  cell  structures,  however,  had  not  pro¬ 
gressed  so  far  as  in  the  case  of  the  material  with  10/94  normal  for  the 
same  time.  Here  again  the  nuclear  area  was  enlarged,  though  very 
regular  in  form,  and  had  a  lighter  hue  than  the  surrounding  cytoplasm. 
In  the  radicles  treated  for  20  minutes  in  the  other  dilutions  employed, 
continuous  growth  occurred  and  development  was  apparently  normal. 
After  20  minutes’  treatment  with  n/ 94  and  nf  188  phenol,  respectively, 
and  then  with  distilled  water  for  45  hours,  the  root  tips  were  fresh 
and  crisp  and  had  elongated  at  approximately  the  same  rate  as  the 
distilled  water  controls.  Mitoses  were  frequent,  and  the  more 
active  regions  of  the  cytoplasm,  particularly  the  achromatic  figure, 
showed  no  injury  as  a  result  of  the  action  of  the  phenol. 

Phenol  in  common  with  most  antiseptics  is  a  marked  protoplasmic 
poison.  Certain  results  of  its  action  were  especially  apparent  in 
the  cells  of  the  root  tips  treated  continuously  with  this  reagent.  The 
achromatic  figure  of  the  division  nucleus  in  early  anaphase  was  seri¬ 
ously  injured  and  mitosis  inhibited.  The  nuclear  plate  stage  was 
apparently  unusually  sensitive  to  the  action  of  the  phenol,  since  the 
spindle  fibers  as  a  rule  failed  to  function  normally  in  drawing  apart 
the  daughter  chromosomes.  As  previously  noted,  the  development 
of  small  vacuoles  in  the  cytoplasm  appears  to  be  a  characteristic 
effect  produced  by  the  phenol.  There  was  no  amitotic  division  and 
no  tendency  toward  the  production  of  binucleate  cells  was  observed. 

In  the  material  treated  for  20  minutes  with  the  stronger  solutions 
and  then  with  distilled  water,  the  most  striking  modification  was  the 
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enlarged  nuclear  area  surrounded  by  cytoplasm  of  a  darker  hue. 
Here  also  the  cytoplasm  usually  contained  small  vacuoles,  but  neither 
amitosis  nor  abnormal  division  figures  occurred.  The  general  course 
of  events  under  the  action  of  the  phenol  seems  to  be  the  progressive 
decline  of  the  cell  functions,  beginning  in  the  most  active  and  labile 
regions  of  the  cytoplasm.  The  visible  form  changes  are  confined 
almost  entirely  to  the  enlargement  of  the  nuclear  area  and  the  forma¬ 
tion  of  numerous  small  vacuoles  in  the  cytoplasm.  The  abnormali¬ 
ties  due  to  the  action  of  phenol  are  clearly  differentiated  from  those 
occurring  in  the  distilled  water  controls  as  previously  described. 
The  sphagnum  controls  were  normal  as  usual. 

THE  EFFECT  OF  STRYCHNIN  SULFATE 

The  preparation  of  the  solution  of  strychnin  sulfate  and  the 
manipulation  of  the  material  accorded  closely  with  the  plan  pursued 
with  the  phenol.  Five  strengths  of  solution  were  used,  which  for 
convenience  in  comparison  are  expressed  approximately  in  terms 
of  percentage  solutions,  viz.,  1,  0.5,  0.25,  0.1,  and  0.01  per  cent. 
In  the  first  group  of  experiments  the  radicles  were  exposed  to  the 
constant  action  of  the  several  solutions  for  intervals  of  3,  6,  and  24 
hours.  In  the  second  group  the  root  tips  were  treated  with  the  various 
dilutions  for  ten  minutes,  and  were  then  transferred  to  distilled  water 
for  the  time  intervals  mentioned  above.  The  usual  controls  were 
carried  in  sphagnum  and  in  distilled  water. 

The  1  per  cent  solution  was  allowed  to  act  on  radicles  for  three 
hours.  The  tips  were  then  a  dull  white  color  and  had  become 
flacqid.  The  cells  were  all  plasmolyzed,  and  in  the  outer  layers  they 
were  disintegrating. 

From  the  external  appearance  after  three  hours’  immersion  in  the 
0.5  per  cent  solution  death  was  inferred.  However,  in  plerome 
and  inner  periblem  a  few  nuclei  were  dividing.  The  outer  cells  were 
plasmolyzed  and  the  cell  walls  were  breaking  down.  In  the  inner 
cells  the  few  scattered  spireme  nuclei  and  chromatic  figures  retained 
their  normal  shape  and  orientation  in  the  presence  of  large  vacuoles, 
one  or  more  of  which  frequently  occurred  in  the  cytoplasm  of  these 
cells. 

After  three  hours  in  the  0.25  per  cent  solution  there  were  no  mitoses. 
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The  cytoplasm  of  many  cells  was  plasmolyzed,  while  that  of  others 
exhibited  a  coarse  web  or  net  structure,  but  the  cells  themselves 
retained  their  shape  and  the  outer  layers  were  not  disintegrated. 

In  the  tips  of  radicles  acted  on  by  a  o.  i  per  cent  solution  for  three 
hours  all  stages  of  division  were  observed.  The  achromatic  figures 
were  very  distinct,  and  nuclei  with  two  nucleoli  occurred  frequently. 
After  six  hours  in  this  concentration  the  cells  of  the  outer  layers  were 
dead  and  the  cell  walls  had  collapsed.  There  were  some  spireme 
nuclei  in  the  inner  periblem  and  a  few  nuclei  were  at  anaphase.  The 
large  deeply  staining  nucleoli  were  prominent  features  of  all  nuclei 
not  disorganized. 

The  cells  of  the  outer  layers  of  root  tips  in  o.oi  per  cent  strychnin 
for  three  hours  were  mostly  dead  and  collapsed.  Division  figures 
occurred  occasionally  in  the  plerome  and  were  frequent  in  the  inner 
periblem  cells.  The  spindle  fibers  of  anaphase  were  clear  and  dis¬ 
tinct,  but  no  polar  caps  were  observed  in  spireme  nuclei.  The  cell 
plate  was  regularly  laid  down  in  late  anaphase  and  two  nucleoli  were 
frequent  in  resting  nuclei.  After  five  hours  in  the  o.oi  per  cent 
solution  some  division  figures  were  present.  The  number  of  spireme 
nuclei  in  proportion  to  those  in  the  later  division  stages  was  greater 
than  at  the  end  of  three  hours.  Very  few  nuclei  were  in  late  anaphase. 
After  20  hours  the  area  of  dead  cells  included  all  but  those  of  the 
inner  periblem  at  some  distance  from  the  apex  of  the  tip.  No  defor¬ 
mation  of  the  nuclei  occurred.  Even  in  cells  in  which  the  cytoplasm 
was  disorganized,  the  nuclei  frequently  retained  their  normal  shape 
and  general  appearance.  Growth  and  nuclear  activity  seemed  to 
have  been  arrested  by  the  gradual  failure  of  cytoplasmic  activity. 

The  radicles  exposed  for  ten  minutes  to  the  strychnin  solutions, 
then  transferred  to  distilled  water,  were  next  considered.  After  ten 
minutes  in  i  per  cent  solution  and  three  hours  in  water  the  cells  of 
the  outer  layer  were  dead.  In  many  of  the  plerome  and  inner 
periblem  cells  containing  division  figures  the  cytoplasm  was  vacuolate, 
but  the  figures  were  not  disturbed.  All  stages  of  division  were 
observed,  but  there  were  no  aberrant  mitoses. 

After  six  hours  in  this  concentration  further  disintegration  of  the 
outer  cells  had  taken  place.  Normal  division  figures  persisted  in 
the  plerome  and  inner  periblem  cells,  and  a  few  rare  spireme  nuclei 
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showed  clearly  the  polar  caps.  There  were  no  abnormal  structures. 
At  the  end  of  24  hours  there  were  no  mitoses,  all  the  cells  were  evi¬ 
dently  dead. 

In  the  tips  exposed  for  ten  minutes  to  the  o .  5  per  cent  solution,  and 
then  placed  in  distilled  water  for  three  hours,  mitotic  figures  occurred 
even  in  the  outer  cells  of  the  periblem.  The  cytoplasm  of  these  cells 
usually  contained  several  large  vacuoles  and  the  nuclei  were  all 
normal  in  appearance.  All  stages  of  normal  mitosis  were  abundant. 
After  6  hours  little  change  in  appearance  was  visible,  but  after  24 
hours  the  cells  of  the  outer  layers  were  dead.  However,  all  stages  of 
normal  division  were  abundant  in  the  plerome  and  inner  periblem. 

Normal  mitoses  were  abundant  in  the  tips  of  radicles  placed  in 
the  0.25,  0.1,  and  0.01  per  cent  strychnin  solution  for  ten  minutes, 
then  in  distilled  water  for  3,  6,  and  24  hours.  There  was  no  evidence 
that  the  strychnin  solution  had  exerted  any  harmful  action  in  the 
last  three  concentrations,  during  ten  minutes’  exposure. 

The  data  on  the  effects  of  strychnin  on  higher  plants  are  not  very 
extensive.  According  to  Pfeffer  (25),  it  has  not  been  satisfactorily 
determined  that  alkaloids  affect  the  protoplasm  of  plants.  In  his 
discussion  of  the  effects  of  alkaloids  in  general,  Czapek  (5)  says: 
“Fur  hohere  Pflanzen  stellte  schon  Knop  an  Mais  fest,  dass  Chinin, 
Cinchonin,  Morphin  schadlich  wirken,  und  auch  hier  gehoren  Chinin, 
Strychnin,  Cocain  zu  den  giftigsten  Substanzen,  wahrend  Morphin 
relativ  schwach  einwirkt  (Marcacci).”  Mosso  (14)  found  that 
0.05  per  cent  solutions  of  strychnin  stimulated  germination  in  Pha- 
seolus  multiflorus,  but  that  more  concentrated  solutions  retarded  it. 
Davenport  (6)  states  that  the  protoplasm  in  the  tentacles  of  Drosera 
is  killed  by  the  action  of  strychnin.  He  mentions  also  its  retarding 
action  on  the  germination  of  peas,  corn,  and  lupines,  but  unfortunately 
the  concentrations  which  exerted  a  harmful  action  were  not  given. 

The  action  of  alkaloids  on  Protozoa  has  been  investigated  by 
Schurmayer  (28)  and  others,  with  results  that  apparently  confirm  the 
theory  advanced  by  Loew  (13)  that  the  action  of  alkaloids  is  mainly 
confined  to  the  plasma  of  the  ganglion  cells.  Clark  (4)  found  that 
species  of  fungi,  notably  Sterigmatocystis,  as  well  as  Aspergillus  and 
Oedocephalum,  grew  and  fruited  in  a  saturated  solution  of  strychnin 
sulfate.  Clark  finds  that  his  studies  on  the  molds  harmonize  with  the 
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theory  of  Loew,  and  concludes  that  the  fungi  and  bacteria  are  prac¬ 
tically  unharmed  by  this  alkaloid,  since  they  have  no  differentiation  of 
nerve  protoplasm.  This  line  of  reasoning  carried  logically  forward 
would  argue  for  the  presence  of  protoplasmic  structure  in  the  higher 
plants  which  should  be  comparable  with  the  nerve  fibers  of  animals. 
Such  structures  have  indeed  been  described  by  Nemec  (19)  from  root 
tips  of  Allium  and  Vida  Faba.  In  the  latter  plant  the  longitudinal 
protoplasmic  strands  of  the  large  plerome  cells  of  the  root  are  regarded 
by  Nemec  as  bundles  of  fibrillae  surrounded  by  a  definite  sheath 
and  lying  imbedded  in  a  special  plasma.  Nemec  concludes  that 
these  fibrils  are  strands  of  protoplasm  specialized  for  the  conduction 
of  traumatropic,  geotropic,  and  other  stimuli,  and  compares  them, 
although  with  little  apparent  warrant,  to  the  nerve  fibers  of  animals. 
Since  the  protoplasm  often  develops  a  fibrillar  structure  in  connection 
with  other  functions,  it  is  not  certain  that  the  systems  of  fibrillae 
observed  by  Nemec  are  specially  adapted  for  the  transmission  of 
these  stimuli,  and  therefore  the  portion  of  the  protoplasm  peculiarly 
sensitive  to  the  action  of  alkaloids.  Andrews  (i)  found  that  many 
marine  plants,  including  Cladophora,  Ectocarpus,  and  Polysiphonia, 
were  uninjured  by  a  solution  of  strychnin  sulfate  having  one  part  in 
1000  of  water,  but  that  a  solution  of  the  same  having  one  part  in 
250  killed  all  the  plants  in  24  hours. 

Although  the  experiments  carried  out  with  strychnin  sulfate  on 
Vida  Faba  were  far  from  satisfactory,  they  indicate  clearly  that 
this  reagent  is  an  active  poison  to  the  plant  used.  The  cytoplasm 
first  becomes  vacuolate,  and  then  degenerates  in  the  outer  cell  layers, 
and  this  condition  progresses  toward  the  center  of  the  root  tip  as  the 
time  of  exposure  to  the  strychnin  solution  is  extended.  It  is  planned 
to  pursue  this  line  of  experimentation  farther,  in  order  to  determine 
whether  this  reagent  produces  definite  and  characteristic  form 
changes  in  the  protoplasm. 

Summary  and  conclusions 

The  cell  studies  here  described  were  made  in  the  hope  of  obtaining 
some  further  data  on  the  physiology  of  toxic  action.  The  work  which 
has  been  done  in  this  direction  seems  to  be  concerned  more  with  the 
production  and  study  of  abnormal  cell  phenomena  than  with  the  com- 
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parison  of  cell  activities  under  a  series  of  abnormal  conditions  varying 
in  intensity.  It  is  well  known  that  in  a  series  of  dilutions  of  a  toxic 
substance  growth  diminishes  usually  as  the  concentration  increases, 
and  the  end  sought  in  these  studies  was  to  contrast  cell  activities 
under  such  abnormal  conditions  of  development.  No  deliberate 
attempt  was  made  to  induce  abnormal  cell  behavior. 

The  toxic  solutions  experimented  with  were  (1)  copper  sulfate, 
a  metallic  base  which  readily  ionizes;  (2)  phenol,  a  non-electrolyte; 
and  (3)  strychnin,  an  alkaloid  presumably  poisonous  to  protoplasm. 
First  the  rate  of  growth  of  radicles  of  Vicia  Faba  was  determined  in 
a  series  of  concentrations  of  copper  sulfate  ranging  from  nf 20,000 
to  n/ 500,000,  then  the  number  of  hours  required  for  growth  to  be 
reduced  to  the  minimum  was  next  observed  in  order  to  determine 
the  range  within  which  to  choose  material  for  study.  Root  tips 
grown  in  the  above  and  intervening  concentrations  were  examined 
at  intervals  ranging  from  1  to  93  hours.  Radicles  were  also  subjected 
to  the  action  of  stronger  solutions,  n/ 12,  w/320,  for  intervals  of  3 
to  10  minutes,  and  the  cells  were  examined  after  a  lapse  of  3  to  30 
hours.  The  results  indicate  that  the  toxic  effect  was  first  felt  in  the 
kinoplasm  of  dividing  cells,  as  shown  by  the  loss  of  function  and  sub¬ 
sequent  degeneration  of  the  achromatic  figure.  Large  vacuoles 
arose  in  the  cytoplasm,  frequently  deforming  achromatic  figure  and 
nucleus.  Later  the  entire  cytoplasm  was  disorganized.  Develop¬ 
ment  of  the  chromatic  figure  was  consequently  inhibited,  but  neither 
amitosis  nor  abnormal  mitosis  was  observed.  In  the  controls  in 
distilled  water,  also,  the  cytoplasm  became  vacuolate;  some  of  the 
nuclei  were  enlarged,  and  occasionally  the  formation  of  the  cell  plate 
was  interrupted.  In  both  copper  sulfate  solutions  and  distilled 
water  the  course  of  events  was  arrest  of  mitosis  by  loss  of  functions 
in  the  achromatic  figure,  followed  by  the  death  and  disorganization 
of  the  cell  contents. 

The  treatment  of  root  tips  with  solutions  of  phenol  ranging  from 
w/188  to  10/94  normal  produced  enlarged  achromatic  figures  and 
caused  the  cytoplasm  to  become  very  coarsely  netted  or  vacuolate. 
The  chromatic  figure  was  regularly  formed  and  presented  no  special 
abnormalities.  Neither  amitosis  nor  binucleate  cells  occurred. 
The  chromosomes  were  normal  in  number  and  structure.  Spindle 
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formation  was  frequently  inhibited,  in  consequence  of  which  the 
chromosomes  failed  to  separate  normally.  With  the  arrest  of  mitosis 
further  development  apparently  ceased. 

The  experiments  with  strychnin  were  unsatisfactory.  Solutions 
ranging  from  0.01  to  1  per  cent  inhibited  mitosis  and  disorganized 
the  cytoplasm,  causing  the  death  of  the  cells.  The  nuclei  were  not 
deformed  and  the  chromatic  figures  were  normal.  Strychnin  seems 
to  arrest  cytoplasmic  activity  swiftly,  without  producing  visible 
changes  in  the  mitotic  figure. 

As  a  result  of  their  investigations,  certain  authors  state  that  nuclei 
can  be  made  to  divide  amitotically  through  the  influence  of  toxic 
solutions.  Others,  who  used  the  same  technic  and  methods,  deny 
that  such  solutions  produce  amitosis,  and  find  that  in  every  case  when 
division  occurred  the  resulting  nuclei  were  formed  only  by  mitosis. 
Blazek  (3)  found  that  benzol  caused  the  vacuoles  in  the  cytoplasm 
to  increase  greatly  in  size;  Nemec  (18)  observed  that  chloroform 
and  potassium  nitrate  produced  granulation  of  the  spindle  fibers; 
Wasielewski  (30)  ascribed  doubling  of  the  nucleoli  to  the  action 
of  chloral  hydrate;  Woycicki  (34)  states  that  ether  prevented  the 
formation  of  division  walls  in  dividing  cells;  and  Wisselingh  (31) 
found  that  under  the  influence  of  phenol  the  cell  structures  were 
poorly  differentiated. 

The  authors  just  cited  attributed  the  above-mentioned  abnormali¬ 
ties  solely  to  the  action  of  the  toxic  substances  used.  In  the  experi¬ 
ments  described  in  this  paper  all  these  abnormalities  were  observed 
in  the  toxicated  material,  and  also  in  the  controls  grown  in  distilled 
water.  These  results  appear  to  indicate  that  the  action  of  distilled 
water  is  a  factor  which  has  been  overlooked  in  interpreting  the  effect 
of  toxic  solutions  on  mitosis,  and  that  numerous  abnormalities  ascribed 
to  the  action  of  toxic  substances  are  not  necessarily  so  produced. 

CONCLUSIONS 

1.  The  practice  of  growing  controls  in  distilled  water,  common  in 
certain  physiological  experiments,  is  open  to  serious  objections,  since 
these  controls  are  themselves  under  abnormal  conditions,  and  are 
subject  to  the  same  progressive  decline  of  cell  function  as  occurs  in 
dilute  toxic  solutions,  though  at  a  slower  rate. 
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2.  Judged  by  its  effect  on  mitosis,  as  compared  with  the  effect 
of  dilute  solutions  of  copper  sulfate,  distilled  water  is  itself  a  toxic 
solution.  Apparently  many  abnormalities  of  cell  behavior  which 
have  been  attributed  to  the  effect  of  toxic  salts  may  be  due  instead 
to  the  osmotic  action  of  the  solution. 

3.  The  achromatic  structures  organized  from  the  kinoplasm  are 
most  sensitive  to  toxic  action.  Since  the  spindle  fibers  are  reduced 
to  a  granular  mass  or  otherwise  disorganized,  the  further  progress 
of  division  is  inhibited. 

4.  Copper  sulfate,  phenol,  and  strychnin,  under  the  conditions 
of  these  experiments,  produce  neither  amitosis  nor  truly  binucleate 
cells. 

5.  No  structures  occurred  in  the  material  studied  which  the  most 
charitable  interpretation  could  homologize  with  the  large  fusion  nuclei 
containing  double  the  normal  number  of  chromosomes,  produced, 
as  stated  by  Nemec,  by  a  copper  sulfate  solution  acting  on  radicles 
of  Vida  Faba. 

6.  Doubling  of  the  nucleolus  is  not  a  preparatory  stage  of  amitosis, 
as  stated  by  Wasielewski. 

Bureau  oe  Plant  Industry 
Washington,  D.C. 
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ANNUAL  MEETING. 

The  Annual  Meeting  of  the  American  Leather  Chemists  Asso¬ 
ciation  will  be  held  at  Washington,  D.  C.,  December  2,  3  and  4, 
1909. 


DEKKER’S  MONOGRAPH  OF  THE  TANNINS.1 

By  IV.  IV.  Stockberger. 

The  completion  of  Dr.  Dekker’s  monograph  of  the  tannins 
makes  available  a  reference  work  of  much  value  from  both  techni¬ 
cal  and  purely  scientific  points  of  view,  although  the  fact  that 
it  is  written  in  the  Dutch  language  will  materially,  reduce  its 
usefulness  to  a  wide  circle  of  readers. 

Part  I.,  which  appeared  in  1906,  is  devoted  to  (1)  Bibliography, 
(2)  Distribution  of  tannin  among  plants,  and  (3)  Physiology. 

The  bibliography,  though  not  complete,  contains  approximately 
two  thousand  titles  and  is  brought  down  to  1906.  The  arrange¬ 
ment  of  the  plant  names  follows  that  of  the  Engler  Syllabus. 
Brief  notes  giving  the  sources  of  the  plant,  per  cent,  of  tannin 
when  known  and  references  to  the  bibliography  accompany  the 
larger  number  of  species  mentioned.  Some  interesting  general  . 
conclusions  are  drawn  relative  to  the  distribution  of  tannin  among 
plants:  The  Gymnospcnnae  are  extraordinarily  rich  in  plants 
with  high  tannin  content ;  in  the  Monocotylcdoncae  tannin  seldom 
occurs  except  in  the  PaUnac ;  in  the  Dicotylcdoneac  the  tannin 
producing  families  are  very  numerous,  e.g.,  very  rich  in  tannin 
are  the  Salicales,  Fagalcs,  Polygonalcs,  Rosales,  Geranialcs,  Sa- 
pindalcs,  Myrtiflorac,  Ericalcs  and  Ebnialcs. 

Lender  “physiology”  the  author  devotes  a  chapter  to  the 
methods  of  research,  gives  a  resume  of  the  literature  of  the  dis¬ 
tribution  of  tannin  in  the  plant  and  in  the  concluding  chapter 
discusses  the  part  played  by  tannin  in  the  plant  econopiy. 

Part  II.,  published  in  1908,  is  concerned  with  (1)  Chemistry 

1  Dekker,  J.,  I)e  Looistoffen,  botanisch-chemisehe  monograph ie  der 
tanniden.  Bulletin  van  het  Koloniaal  Museum  te  Haarlem,  No.  35,  1906, 
pp.  vi  -(-  220;  No.  39,  1908,  pp.  24T.  Amsterdam,  press  of  J.  H.  de  Bussy. 
Price  of  each  part  .1.50  f. 
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ON  Til K  ESTIMATION  OF  GLUCOSE  IN  LEATHER  2 

of  Tannin,  (2)  Quantitative  Analysis,  and  (3)  Use  in  the  Tan¬ 
nery  and  Dyehouse,  in  Medicine,  etc. 

The  first  chapter  of  Part  II.  presents  an  historical  review 
of  the  literature  dealing  with  the  chemistry  of  the  tannins  and 
tannoids.  This  is  followed  by  a  chapter  of  eighty-five  pages 
i  on  “the  chemical  nature  of  the  tannins,”  in  which  are  presented 

the  methods  of  preparation,  principal  reactions  and  the  chemical 
composition  of  the  tannins  in  the  chief  tannin-producing  plant 
families.  In  a  tabular  summary,  the  various  tannins  discussed 
are  grouped  according  to  their  relationships  in  a  form  con¬ 
venient  for  reference. 

Under  “quantitative  analysis”  seventy-eight  methods  of  esti¬ 
mation  are  summarized.  The  work  is  concluded  by  a  brief  chap¬ 
ter  on  the  technical  uses  of  tannin. 


ON  THE  ESTIMATION  OF  GLUCOSE  IN  LEATHER.* 

By  H.  G.  Bennett. 

The  determination  of  glucose  in  leather  is  undoubtedly  one 
of  the  most  tedious  operations  of  the  leather  trades  chemist, 
involving  as  it  does  the  extraction  of  the  leather  with  petroleum 
ether,  then  with  water,  and  finally  the  detannization  of  the  aque¬ 
ous  extract.  It  is  evident  therefore  that  there  is  a  need  for 
an  accurate  and  quick  method  for  the  actual  estimation  of  glu¬ 
cose  in  the  detannization  solution.  The  I.  A.  L.  T.  C.  were  doubt¬ 
less  wise  in  deciding  that  the  gravimetric  method,  being  the  most 
accurate,  should  be  the  “official”  method  of  the  Association, 
but  the  writer  would  venture  to  suggest  that  the  use  of  the 
method  of  Wood  and  Berry.  (Proceedings  of  the  Cambridge 
Philosophical  Society.  Vol.  XII.  Part  II, )  should  at  least  be 
a  permissible  alternative,  as  it  presents  some  advantages  in  rapid¬ 
ity  over  the  gravimetric  method. 

For  the  convenience  of  those  who  have  not  come  across  or 
used  this  method,  the  following  short  description  will  perhaps 
be  useful : — 

The  detannized  solution  is  heated  with  the  Fehling’s  solution 
in  precisely  the  same  way  as  in  the  official  gravimetric  method, 
1  From  Collegium. 
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[Reprinted  from  Journal  of  American  Leather  Chemists 
Association,  January,  1913.] 

THE  GEOGRAPHIC  DISTRIBUTION  OF  TANNIN  PLANTS.1 

By  W.  W.  Stockberger, 

Bureau  of  Plant  Industry,  U.  S.  Dept,  of  Agriculture. 

The  constant  increase  in  the  quantity  of  tanning  materials 
which  is  being  imported  into  the  United  States  cannot  fail  to 
arouse  further  interest  in  the  source  of  these  products  and  in  the 
1  Read  at  the  A.  L.  C.  A.  Convention,  Washington,  Dec,  5,  1912. 
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economic  conditions  prevailing  in  the  countries  from  which  they 
are  derived.  Since  in  recent  years  important  additions  have  been 
made  to  the  number  of  plants  recognized  as  available  sources  of 
tannin,  further  knowledge  regarding  their  abundance  and  general 
region  of  occurrence  is  naturally  very  desirable.  Also  much  more 
definite  information  is  needed  concerning  the  local  distribution 
and  commercial  range  of  all  important  tannin  plants  before  either 
their  economic  significance  or  their  practical  importance  as  an 
available  source  of  tannin  for  trade  uses  can  be  fully  determined. 

The  limits  of  this  brief  and  general  paper  will  permit  the  men¬ 
tion  of  only  a  few  of  the  salient  features  of  the  distribution  of 
tannin  plants,  with  very  little  discussion  of  this  subject  in  its 
practical  aspects,  although  the  latter  are  yearly  growing  in  impor¬ 
tance.  The  significance  of  certain  facts  respecting  the  geograph¬ 
ical  distribution  of  tannin  plants  can  perhaps  be  more  fully  appre¬ 
ciated  if  some  consideration  is  first  given  to  the  distribution 
of  tannin  in  the  various  natural  orders  and  families  into  which 
plants  have  been  grouped  with  respect  to  their  relationships. 
This  is  a  subject  which  has  received  very  little  attention  except 
for  the  contribution  of  Dr.  Dekker1  in  his  invaluable  monograph 
on  the  tannins,  which  has  been  freely  drawn  upon  in  the  prepara- 
ration  of  this  paper.  In  Dr.  Dekker’s  work  the  results  of  his 
own  extensive  researches  are  so  combined  with  those  recorded  in 
the  widely  distributed  literature  of  the  tannins  that  the  whole 
presents  a  mass  of  data  from  which  important  generalizations 
may  be  made.  However,  since  the  number  of  plants  in  which 
the  presence  or  absence  of  tannin  has  been  determined  is  rela¬ 
tively  small  in  comparison  with  the  number  of  known  species  of 
plants,  it  is  very  probable  that  these  generalizations  will  be  more 
or  less  modified  by  future  investigations. 

When  the  groups  or  subdivisions  into  which  botanists  divide 
the  plant  kingdom  are  considered  with  respect  to  the  occurrence 
of  tannin  therein  it  appears  that  some  forms  of  this  compound 
appear  in  all  of  the  main  groups  of  plants,  but  that  in  every 
group  there  are  many  families  that  contain  little  or  no  tannin.  In 
the  lower  groups  of  plants  represented  by  the  algae,  fungi  and 
lichens,  tannin  is  of  frequent  occurrence  but  owing  to  the  rela- 

1  Dekker,  J.,  “De  looistoffen,”  Bulletin  van  liet  Koloniaal  Museum  te 
Haarlem,  No.  35,  1906. 
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tively  small  mass  of  plant  material  furnished  by  these  groups  the 
total  quantity  of  tannin  produced  is  not  sufficient  to  have  any 
commercial  importance.  In  the  next  group,  the  mosses,  very  few 
plants  have  been  found  which  give  a  positive  reaction  for  tannin. 
The  group  which  includes  the  ferns  has  numerous  species  which 
vary  in  tannin  content  from  a  mere  trace  to  as  much  as  10  per 
cent.,  but  it  is  in  the  higher  group  of  seed-plants  that  tannin 
occurs  most  abundantly. 

The  subdivision  of  seed-plants,  known  as  the  Gymnosperms, 
contains  a  large  number  of  plants  which  have  a  high  tannin  con¬ 
tent.  The  most  important  of  these  are  species  of  trees  such  as 
the  pine,  hemlock,  spruce  and  fir.  On  the  other  hand  among 
the  Monocotyledons  the  number  of  families  in  which  tannin  has 
been  found  is  small,  and  of  these  the  Palmse  is  the  only  one  in 
which  there  are  plants  which  furnish  tannin  in  commercial  quan¬ 
tity.  Among  the  hundreds  of  species  of  the  families  which 
include  the  grasses,  sedges  and  lilies,  the  occurrence  of  tannin 
even  in  very  small  quantities  is  quite  rare. 

The  last  and  most  important  division  of  the  seed-plants,  the 
Dicotyledons,  furnish  by  far  the  largest  number  of  plants  rich 
in  tannin.  The  respective  natural  orders  comprising  the  Dico¬ 
tyledons  vary  greatly,  as  has  been  pointed  out  by  Dr.  Dekker, 
in  respect  to  the  manner  in  which  tannin  is  distributed  among 
the  various  families.  In  every  order  it  frequently  occurs  that  of 
two  closely  related  families  the  plants  of  one  will  be  rich  in 
tannin  while  in  the  plants  of  the  other,  tannin  will  occur  either  in 
very  small  quantities  or  not  at  all.  Occasionally  there  seems  to 
be  a  gradual  variation  in  tannin  content  between  closely  related 
families.  Some  natural  orders  contain  no  families  of  plants  at 
present  known  to  produce  tannin,  and  in  other  orders  almost  the 
entire  range  of  families  furnish  plants  containing  tannin  but  in 
very  limited  quantities.  From  the  information  which  is  at  pres¬ 
ent  available  it  does  not  seem  possible  to  establish  any  very  direct 
correlation  between  the  production  of  tannin  by  different  fami¬ 
lies  of  plants  and  their  relationship  to  any  of  the  schemes  of 
classification  which  are  in  use  by  modern  botanists.  Since, 
however,  most  of  the  known  facts  concerning  the  distribution  and 
abundance  of  plants  have  been  collected  and  arranged  with  refer¬ 
ence  to  the  botanical  classification  it  will  be  desirable  to  recognize 
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the  usual  divisions  into  orders  and  families  for  the  purpose  of 
more  clearly  setting  forth  the  general  facts  concerning  the  geo¬ 
graphical  distribution  of  plants  producing  tannin. 

Turning  now  to  the  actual  question  of  geographical  distribu¬ 
tion  of  plants  producing  tannin,  we  may  at  once  dismiss  from 
consideration  all  of  those  families  in  the  previously  mentioned 
classification  other  than  the  seed-plants.  We  will  consider  for 
convenience  of  discussion  each  of  the  three  main  groups  of  seed- 
plants,  beginning  with  the  Gymnosperms.  In  this  subdivision 
practically  all  of  the  plants  known  to  contain  tannin  occur  in  one 
of  four  natural  orders,  the  chief  of  which  is  the  Pinacese,  to 
which  belong  the  pines,  spruces,  hemlocks  and  firs.  The  distri¬ 
bution  of  this  group  in  the  northern  hemisphere  naturally  fol¬ 
lows  closely  that  of  the  coniferous  forests  and  aside  from  the 
occurrence  of  a  species  of  Podocarpus,  in  Southern  Africa,  and 
a  species  of  Phyllocladus  in  Tasmania  and  New  Zealand,  there 
are  no  important  tannin-bearing  representatives  of  the  Gymno¬ 
sperms  to  be  found  south  of  the  Equator.  The  distribution  in 
the  Northern  Hemisphere  coincides  in  a  more  or  less  general 
way  with  the  principal  mountain  ranges,  the  slopes  of  which 
are  naturally  wooded  with  forests  of  coniferous  trees.  This  of 
course  tells  nothing  of  the  distribution  in  detail  but  merely  indi¬ 
cates  the  densest  areas  on  which  plants  of  this  group,  having  a 
high  tannin  content,  may  be  found.  Scattered  generally  through¬ 
out  certain  sections  of  the  United  States  and  Mexico,  as  well  as 
through  regions  in  Central  and  Northern  Europe  and  Asia,  are 
many  tannin-bearing  species  which  belong  to  this  group,  but 
since  by  far  the  largest  number  of  important  species  are  included 
among  either  the  pines,  hemlocks  or  spruces,  it  follows  that  the 
general  distribution  of  this  group  of  tannin  plants  conforms  quite 
closely  to  that  of  these  species  of  trees.  So  far  as  known  it 
appears  that  the  tannin-bearing  Gymnosperms  are  practically 
confined  to  the  north  temperate  zone,  and  because  of  their 
accessibility  and  the  inroads  made  upon  them  in  order  to  meet 
the  increasing  demands  for  timber  it  is  probable  that  this  source 
of  tannin  will  be  one  of  the  first  to  be  exhausted. 

The  second  group  of  seed-plants,  the  Monocotyledons,  is  quite 
unimportant  from  the  standpoint  of  tannin,  although  it  contains 
many  hundreds  of  species  of  plants  which  are  well  known  and 
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widely  distributed.  Here,  as  was  stated,  belong  the  grasses,  of 
which  there  are  more  than  3,500  varieties,  but  only  four  or  five 
of  these  are  known  to  contain  tannin.  In  the  one  order  which 
contains  all  of  the  tannin  plants  of  importance,  two  only  are 
worthy  of  mention  here.  These  are  the  palmetto  of  Florida  and 
Areca  catechu  of  India,  which  is  one  of  the  commercial  sources 
of  cutch.  There  are  35  other  orders  in  this  group,  the  plants  of 
which  are  widely  distributed,  but  they  are  so  poor  in  tannin  that 
from  the  commercial  standpoint  at  least  they  cannot  be  regarded 
strictly  as  tannin  plants. 

The  third  group  of  seed-plants,  the  Dicotyledons,  contains  by 
far  the  greater  number  of  tannin  plants.  In  some  of  the  natural 
orders  of  this  division  tannin  producing  families  are  practically 
wanting,  in  some  the  relative  number  of  tannin  families  is  vari¬ 
able,  and  in  others  practically  every  family  contains  tannin  pro¬ 
ducing  plants.  A  study  of  those  natural  orders  in  which  only  a 
part  of  the  families  contain  plants  rich  in  tannin  reveals  some 
interesting  facts.  Several  of  these  orders  are  widely  distributed 
both  with  respect  to  climatic  conditions  and  continental  location. 
Representative  species  which  contain  tannin  occur  in  various 
situations  ranging  from  the  tropics  to  areas  approaching  the 
limits  of  vegetation  toward  the  poles.  However,  when  the  local¬ 
ity  is  considered,  of  such  plants  as  have  been  found  to  yield 
tannin  in  percentages  sufficient  to  make  them  commercially 
promising,  it  becomes  evident  that  with  few  exceptions  they  are 
all  to  be  found  in  tropical  countries.  This  fact  may  be  concretely 
illustrated  by  citing  the  distribution  of  some  of  the  more  impor¬ 
tant  tannin  plants  belonging  to  those  natural  orders  in  which 
there  is  great  variation  between  families  with  respect  to  tannin 
production.  For  example,  the  natural  order  Urticales  has  three 
tannin  producing  families  comprising  about  sixty  species  of 
plants  of  which  those  highest  in  tannin,  4  to  14  per  cent.,  are  a 
few  species  of  Ficus  growing  in  India  and  the  Philippines.  In 
the  order  Santalales  four  families  together  contain  about  fifteen 
species  of  plants  which  produce  tannin,  the  important  ones  being 
species  of  Osyris  and  F  us  anus  from  India,  Central  Africa  and 
Australia,  ranging  from  15  to  25  per  cent,  in  tannin  content. 
The  order  Ranales  has  nine  families  which  together  include  a 
hundred  species  of  plants  containing  more  or  less  tannin;  of 
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these  the  best  known  are  species  of  Per  sea  in  Chili,  17  per  cent, 
tannin;  N ectandra  in  Brazil,  10  per  cent,  tannin;  Nesodaphne  in 
Australia  and  Litsea  in  India,  both  yielding  over  7  per  cent, 
tannin.  In  the  order  Tubiflorse  a  large  number  of  tannin  con¬ 
taining  species  is  distributed  among  fourteen  families.  The 
important  tannin  plants  are  species  of  Bignonia  from  Guiana, 
14  per  cent,  tannin,  of  Eremopliila  from  Australia  and  of 
Avicennia  from  the  East  and  the  West  Indies.  Other  orders  in 
which  a  part  of  the  families  have  numerous  species  containing 
tannin,  the  important  ones  of  which  are  largely  confined  to  the 
tropics,  are  the  Contortse  Aristolochiales,  Rubiales,  Umbelliflora, 
Parietales  and  Malvales. 

No  less  interesting  is  the  distribution  of  those  orders  in  which 
practically  all  the  families  comprise  tannin  bearing  plants.  In 
some  of  these  families  the  occurrence  of  tannin  is  so  general  that 
they  may  be  considered  as  typical  tannin  families.  Examples  of 
such  are  the  Combretacese,  consisting  of  about  240  tropical 
species,  one  of  which  yields  the  myrobalans  of  commerce;  the 
Rhizophoracese  which  contains  about  50  tropical  species  rich  in 
tannin,  some  of  which  yield  the  mangrove  bark;  the  Eeguminosie 
with  about  6,000  widely  distributed  species  of  which  many  of 
those  rich  in  tannin,  as  the  wattle,  algarobilla,  ratanhia,  kino  and 
divi-divi,  are  tropical,  and  the  Myrtaceae  which  has  at  least  100 
tannin  species,  the  best  known  of  which  is  the  Eucalyptus,  native 
of  Australia.  Notwithstanding  the  wide  distribution  of  these 
families,  by  far  the  greater  number  of  species  having  a  high 
tannin  content  occur  in  tropical  or  subtropical  regions.  There 
are,  of  course,  some  exceptions,  as,  for  example,  the  Fagaceae, 
to  which  the  oaks  and  chestnuts  belong,  but  in  general  that  por¬ 
tion  of  the  several  continents  lying  between  the  parallels  of  30° 
north  and  south  latitude  must  be  depended  upon  to  furnish  the 
bulk  of  the  supply  of  commercial  tannin. 

An  enumeration  of  the  various  plants  which  have  been  used 
for  tanning  in  different  countries  would  give  only  an  apparent 
indication  of  their  geographic  distribution  since  a  tannin  plant 
frequently  occurs  in  countries  where  it  finds  little  if  any  use  and 
perhaps  more  frequently  its  greatest  use  is  in  countries  where 
it  does  not  naturally  occur.  In  many  cases  it  is  equally  unsafe 
to  judge  of  the  botanical  distribution  of  these  plants  from  the 
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localities  given  as  the  source  of  the  material  used  in  the  analyses 
reported  in  the  literature  of  the  tannins.  The  writer  recently 
examined  what  purported  to  be  a  list  of  the  most  important 
tannin  plants  of  the  world  in  which  the  country  where  each 
species  occurred  was  given.  On  tabulating  this  list  the  following 
distribution  of  the  species  was  obtained : 

India .  68  species  Chili .  3  species 


Europe . 

40  “ 

Brazil .  3 

<  < 

Australia . 

22  “ 

Argentine . 3 

<  < 

North  America  . . . 

16  “ 

New  Zealand .  3 

Africa . 

9  “ 

Peru  .  2 

i  < 

Central  America. 

7  “ 

Guiana .  2 

<  i 

China . 

3  “ 

Asia .  2 

<  t 

Japan  . 

3  “ 

Mexico .  1 

U 

A  number  of  reasons  might  be  given  for  the  apparent  inequality 
in  distribution  shown  by  this  compilation  but  it  will  suffice  to  say 
that  botanical  exploration,  particularly  with  respect  to  economic 
plants,  has  been  carried  much  further  in  India  and  Australia 
than  in  other  tropical  countries,  and  that  when  these  countries 
shall  have  been  fully  explored  substantial  additions  will  probably 
be  made  to  their  lists  of  tannin  plants.  In  this  connection  mem 
tion  may  be  made  of  a  note  by  the  writer  in  the  Journal  of  this 
Association1  in  which  attention  is  called  to  thirty-five  species  of 
tannin  plants  in  Paraguay,  only  one  of  which  is  referred  to 
Paraguay  in  most  of  the  literature  on  tannins. 

The  present  state  of  knowledge  with  respect  to  the  distribu¬ 
tion  of  tannin  plants  leaves  much  to  be  desired.  The  lack  of 
information  is  not  confined  to  the  conditions,  in  the  less  accessible 
tropical  countries  alone,  but  is  evident  also  wherever  it  becomes 
desirable  to  secure  full  details  concerning  the  production,  hand¬ 
ling  and  utilization  of  any  tannin  plant.  In  the  judgment  of  the 
writer  there  is  less  need  for  concern  regarding  the  possible 
exhaustion  of  the  natural  supply  of  tanning  materials  than  for  a 
practical  solution  of  the  problem  of  how  to  bring  them  into  the 
market  on  terms  that  do  not  work  a  hardship  either  to  producer 
or  to  consumer.  So  long  as  these  materials  can  be  obtained  from 
untilled  or  untillable  areas  of  land  with  the  assistance  of  low 
priced  labor  their  production  as  an  agricultural  crop  will  prob- 

1  Stockberger,  W.  W.,  Tannin  Plants  of  Paraguay,  Journal  of  the 
American  Leather  Chemists  Association,  April  1912,  p.  185-192. 
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ably  be  very  limited.  But  should  economic  conditions  so  change 
as  to  enable  certain  tannin  plants  to  compete  successfully  with 
general  field  crops  there  is  no  doubt  that  large  quantities  of 
tanning  materials  could  then  be  produced  on  an  agricultural 
basis.  It  follows,  then,  that  the  practical  importance  of  a  thor¬ 
ough  study  of  the  geographic  distribution  of  tannin  plants  is  two¬ 
fold,  first,  since  it  will  yield  more  definite  information  concerning 
the  location  and  available  quantity  of  existing  tannin  materials, 
and  second,  since  it  alone  can  furnish  a  rational  basis  for  exten¬ 
sive  experiments  having  as  their  aim  the  introduction  of  tannin 
plants  into  our  present  system  of  agriculture. 
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[Reprinted  from  Journal  of  American  Leather  Chemists 
Association,  January,  1910.] 

THE  PRODUCTION  OF  NEW  TANNING  MATERIALS 
IN  THE  UNITED  STATES.1 

By  IV.  W.  Stockberger. 

The  cultivation  of  useful  plants  probably  originated  when  man 
felt  the  necessity  of  replacing  the  depleted  supply  of  natural 
growth  and  of  increasing  the  quantity  available  for  his  use. 
There  is  little  doubt  that  certain  food  plants  were  first  domesticat¬ 
ed  and  that  as  civilization  advanced  and  the  need  of  man  and  his 
desire  for  additional  means  of  solace  and  comfort  increased,  to 
these  there  were  added  plants  yielding  the  fiber  for  textile  fabrics, 
the  dyes  with  which  they  were  colored,  drugs  prized  for  their 
curative  or  narcotic  properties,  and  the  numerous  other  products 
for  which  human  ingenuity  has  devised  a  use. 

In  the  list  of  cultivated  plants  which  now  reaches  far  into  the 
thousands  there  are  some  that  have  been  domesticated  for  cen¬ 
turies,  others  that  came  into  use  at  various  periods  of  our  re¬ 
corded  history,  and  still  others  that  are  being  introduced  to  culti¬ 
vation  with  each  succeeding  year.  In  studying  the  conditions  ex¬ 
isting  at  the  time  when  many  of  these  plants  were  introduced  the 
operation  of  certain  economic  principles  becomes  apparent  which 
I  shall  endeavor  to  illustrate  briefly.  I  shall  take  for  one  ex¬ 
ample  Hevea  brasiliensis,  one  of  the  plants  which  produces  the 
crude  rubber  of  commerce.  In  the  earlier  stages  of  the  collec¬ 
tion  of  this  product  it  was  the  custom  to  rely  solely  upon  plants 
growing  in  their  native  wilderness.  The  milky  juice  of  this  plant 
1  Published  by  permission  of  the  Secretary  of  Agriculture. 
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was  collected  by  methods  that  were  at  once  crude  and  wasteful, 
as  well  as  eventually  destructive  to  the  life  of  the  tree.  So  long 
as  virgin  areas  remained  which  could  be  drawn  upon  at  will,  little 
or  no  attention  was  paid  to  the  conservation  of  the  natural  supply. 
But  as  the  uses  for  rubber  developed  and  the  world’s  market  de¬ 
manded  year  by  year  an  increasing  supply,  it  became  evident  that 
in  a  few  years  there  would  be  a  general  shortage  of  this  valuable 
commodity.  Attention  was  then  directed  to  the  cultivation  of 
this  plant,  not  only  in  its  native  region  but  in  some  of  the 
tropical  countries  of  the  eastern  hemisphere.  So  successfully 
has  this  plant  been  domesticated  that  it  is  probable  that  in  a 
few  years  our  entire  supply  will  be  derived  from  cultivated 
sources.  Another  example  is  afforded  by  the  camphor  tree,  Cin- 
namomum  camphora,  indigenous  in  Japan  and  Formosa.  In  the 
early  stages  of  the  camphor  industry  mature  trees  were  felled  in 
the  native  forests  and  the  wood  subjected  to  crude  and  wasteful 
methods  of  distillation.  In  time  it  came  to  be  recognized  that 
the  natural  supply  was  becoming  exhausted  and  a  law  was  pro¬ 
mulgated  in  Japan  requiring  that  a  new  tree  should  be  set  out 
for  every  one  cut  down.  In  this  manner  the  tree  was  there  in¬ 
troduced  to  cultivation.  During  recent  years  the  demand  for 
camphor  has  enormously  increased,  owing  to  its  extended  use 
in  the  arts,  and  the  cultivation  of  this  tree  has  been  begun  in 
regions  where  it  is  not  native.  In  our  own  land  experiment  has 
shown  that  camphor  can  be  obtained  from  leaves  and  twigs 
removed  as  prunings  without  destroying  the  life  of  the  tree, 
and  in  Florida  an  extensive  tract  of  land  is  being  set  with  camphor 
trees  by  the  Satsuma  Company  for  the  commercial  production 
of  camphor  along  the  new  cultural  lines  indicated. 

A  third  example  is  afforded  by  a  class  of  plants  which  forms 
the  source  of  supply  for  certain  crude  drugs.  Among  these  the 
most  striking  for  the  purpose  of  my  illustration  is  Hydrastis 
canadensis ,  or  golden  seal,  the  source  of  the  important  alkaloid 
hydrastine.  While  for  many  years  golden  seal  has  fluctuated 
widely  in  price,  according  to  the  relative  amounts  existing  in 
the  markets,  the  continued  high  prices  of  the  last  few  years 
seem  entirely  due  to  the  fact  that  the  plant  is  becoming  rapidly 
exterminated.  As  a  consequence  of  the  diminishing  wild  supply 
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and  the  continued  high  prices,  cultivation  of  the  plant  has. been  be¬ 
gun  at  several  points  in  the  Eastern  States. 

One  of  the  principles  which  these  examples  illustrate  I  have 
formulated  for  reference  later  as  follows :  An  economic  plant 
wall  be  brought  under  successful  cultivation  only  when  the 
natural  supply  becomes  exhausted  or  difficult  to  obtain  and  when 
the  returns  from  its  cultivation  offer  a  fair  remuneration  to  the 
cultivator  for  his  investment  and  labor. 

Before  attempting  to  introduce  to  commercial  cultivation  a 
plant  which  occurs  only  in  a  wild  state  or  which  may  be  domesti¬ 
cated  only  in  a  region  remote  and  widely  diverse  from  the  one 
in  which  the  introduction  is  to  be  made,  a  careful  study  should 
be  given  to  the  economic,  geographic,  climatic  and  agricultural 
conditions  which  will  affect  the  new  enterprise.  It  is  to  a  con¬ 
sideration  of  these  conditions  with  reference  to  “The  Produc¬ 
tion  of  New  Tanning  Materials  in  the  United  States  as  an  Agri¬ 
cultural  Industry,”  that  I  now  wish  to  direct  your  attention. 

The  annual  Federal  reports  on  the  statistics  of  forest  products 
furnish  much  valuable  information  on  the  production  and  Con¬ 
sumption  of  tanning  materials  in  the  United  States.  From  these 
it  appears  that  there  is  a  strong  tendency  toward  the  diminished 
use  of  barks,  while  the  use  of  extracts  has  increased  very  rapidly. 
The  reported  consumption  of  tanbark  in  1908  was  7.5  per  cent, 
less  than  in  1907,  which  in  turn  was  11.4  per  cent,  less  than  the 
consumption  in  1906.  On  the  other  hand  the  quantity  of  extract 
used  in  1908  was  7.5  per  cent,  greater  than  in  1907,  when,  the 
quantity  consumed  was  10.8  per  cent,  greater  than  in  1906.  In 
view  of  the  apparent  growing  scarcity  of  native  bark,  the  use 
of  which  is  being  rapidly  supplanted  by  extracts,  the  following 
excerpt  from  the  last  of  the  reports  referred  to  is  of  much 
interest : 

“Of  the  extracts  used  in  1908,  chestnut  and  quebracho 
were  the  most  important,  together  forming  74  per  cent,  of 
the  total  quantity  reported  for  that  year.  The  quantity  of 
chestnut  extract  used  in  1908  was  nearly  12,000,000  pounds 
more  than  that  used  in  1907,  the  increase  amounting  to  8.9 
per  cent.,  while  in  the  same  period  the  quantity  of  quebracho 
showed  a  decrease  of  about  2,150,000  pounds,  or  1.5  per  cent. 
There  was  a  decrease  of  about  9.000,000  pounds,  or  29.6  per 
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cent,  in  the  quantity  of  oak  extract  reported,  and  a  slight 
increase  in  that  of  hemlock.  The  increase  in  the  case  of  ‘all 
other’  kinds  was  most  apparent,  amounting  in  quantity  to 
26,125,000  pounds,  or  196.4  per  cent.,  and  in  value  to  $789,- 
969,  or  166.9  Per  cent.,  and  was  due  largely  to  the  greatly 
increased  use  of  myrabolam  and  mangrove  extracts.” 

The  reported!  cost  of  tanbark  and  tanning  extracts  consumed 
in  the  United  States  for  each  of  the  past  five  years  is  approxi¬ 
mately  $21,000,000.  During  the  same  time  the  total  value  of 
imports  has  risen  froni  $534,552  in  1904,  to  $3,580,959  in  1908. 
The  following  table  compiled  from  data  supplied  by  the  Bureau 
of  Statistics,  U.  S.  Department  of  Agriculture,  presents  in  de¬ 
tail  the  course  of  importations  of  tanning  materials  for  the 
years  mentioned. 

From  the  facts  represented  by  these  figures  the  inference  may 
be  drawn  that  certain  conditions  now  exist  that  should  stimulate 
interest  in  a  search  for  new  tanning  materials.  The  time  is  not 
far  distant  when  our  once  plentiful  supply  of  hemlock  and  oak 
bark  will  be  exhausted.  The  increase  of  12,000,000  pounds 
in  the  quantity  of  chestnut  extract  used  in  1908  indicates  that  this 
source  is  being  drawn  upon  heavily.  Also  the  heavy  increase 
in  importations,  which  in  1908  were  valued  at  more  than  six 
times  as  much  as  those  in  1904,  apparently  indicates  either  that 
our  native  materials  are  rapidly  diminishing  or  that  the  cost  of 
producing  them  has  so  advanced  that  it  is  cheaper  to  depend 
upon  foreign  sources  of  supply.  A  timely  subject,  therefore,  for 
the  consideration  of  Americans  is  whether  there  are  not  now  un¬ 
developed  sources  of  native  tanning  materials  which  can  be 
utilized  or  whether  some  of  the  profitable  tannin  plants  of  other 
lands  may  not  be  introduced  to  cultivation  in  this  country. 

The  prospect  of  producing  tannin-bearing  plants  on  an  agri¬ 
cultural  basis  is  one  of  growing  promise.  The  introduction  and 
increased  use  of  extracts  and  the  wider  employment  of  a  mixed 
tannage  should  make  it  much  easier  for  new  materials  to  gain 
a  footing  if  they  prove  to  be  at  all  satisfactory.  The  increase 
in  our  knowledge  of  the  chemistry  of  leather  making  and  of  the 
wider  adaptations  of  which  various  tanning  extracts  are  capable, 
due  to  the  indefatigable  industry  of  our  leather  chemists,  en- 
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courages  the  belief  that  a  use  will  be  found  for  every  plant  that 
can  be  shown  to  yield  tannin  in  commercial  quantities. 

The  geographical  location  of  any  region  or  section  has  a  dis¬ 
tinct  bearing  upon  its  agricultural  possibilities.  The  prospects 
are  much  more  encouraging  for  a  section  located  where  transpor¬ 
tation  is  cheap  and  where  there  is  direct  access  to  the  markets 
which  may  absorb  the  bulk  of  the  products  of  the  land.  When 
other  conditions  are  equal  the  advantage  will  lie  with  the  section 
which  has  the  best  railway  facilities  or  which  enjoys  the  advan¬ 
tages  of  water  transportation.  So  long  as  the  freight  rate  by 
rail  from  the  middle  West  to  New  York  is  as  great  as  that  on 
the  same  class  of  material  brought  to  New  York  by  water  from 
points  on  the  eastern  coast  of  Africa,  the  latter  are  at  no  disad¬ 
vantage  on  account  of  the  greater  distance  from  the  market.  On 
the  other  hand  the  hemlock  bark  of  Oregon  can  not  be  brought 
to  the  eastern  markets  on  a  parity  with  the  local  product  on  ac¬ 
count  of  the  dis-parity  in  freight  rate  due  to  the  distance  the 
former  must  be  carried.  This  condition  would  limit  the  market¬ 
ing  of  almost  any  tanning  material  produced  on  the  Pacific  Coast 
largely  to  local  needs.  The  most  advantageous  location  for  the 
production  of  tanning  materials  would  seem  to  be  near  large 
centers  of  consumption.  The  states  in  which  these  are  located 
may  be  learned  from  the  statement  of  the  quantity  of  bark  and 
extract  used  in  1908.  The  largest  consumption  of  tan  bark  was 
reported  from  Pennsylvania,  Wisconsin,  West  Virginia,  New 
York  and  Virginia,  in  the  order  named ;  and  of  extract  from 
Pennsylvania,  Massachusetts,  New  York,  Michigan  and  Wiscon¬ 
sin,  also  ranking  in  the  order  named.  Of  the  total  cost  of  tan- 
bark  and  tannin  extract  33.3  per  cent,  was  reported  from  Penn¬ 
sylvania  alone.  It  does  not  follow  from  this,  however,  that 
Pennsylvania  is  the  most  favorable  location  for  the  cultivation 
of  tannin  plants  as  further  considerations  will  show. 

Although  the  distribution  of  tannin  bearing  plants  is  very 
wide  and  is  apparently  independent  of  climate,  yet  due  considera¬ 
tion  must  be  given  to  the  fact  that  a  large  number  of  the  plants 
yielding  high  percentages  of  tannin  are  native  of  the  warmer 
regions.  Among  these  may  be  mentioned  quebracho,  catechu, 
gambier,  wattle,  myrabolams,  divi-divi,  canaigre,  ratanhia,  mo- 
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nesia,  mallet  and  churco  barks.  Many  other  plants  also,  which 
have  a  high  tannin  content  and  seem  promising  subjects  for  in¬ 
troduction  to  cultivation  in  this  country,  will  survive  only  a  slight 
degree  of  cold.  It  is  not  intended  to  convey  the  impression  that 
tannin  bearing  plants  can  not  be  grown  in  the  more  northern 
portions  of  the  United  States  for  such  is  not  the  case,  but  the 
balance  of  evidence  at  present,  subject  to  revision-  through  ex¬ 
periment,  indicates  that  favorable  results  may  be  best  anticipated 
in  the  warmer  southern  sections. 

The  general  agricultural  conditions  in  the  various  sections 
present  a  weighty  factor  that  must  be  reckoned  with.  The 
price  of  land,  the  cost  of  labor  and  the  value  of  the  staple  crops 
now  being  produced  will  quickly  determine  the  fate  of  a  new 
introduction.  The  present  tendency  toward  intensive  agriculture 
under  which  very  large  returns  are  frequently  derived  from  a 
small  area,  robs  the  holder  of  fertile  and  highly  productive  lands 
of  any  interest  in  low  priced  crops.  Should  the  cultivation  of 
tannin  bearing  plants  in  the  United  States  be  undertaken  on  a 
scale  commensurate  to  supply  the  demand  in  this  country,  it  is 
apparent  that  a  large  area  of  relatively  good  land  favorably  lo¬ 
cated  as  to  transportation  facilities  would  be  required.  It  is 
also  evident  that  a  crop  of  this  kind  must  be  at  least  as  profitable 
as  those  now  produced  in  order  to  receive  any  consideration  from 
the  prospective  grower.  At  present  there  are  no  actual  data 
available  which  throw  much  light  on  the  subject  of  probable  re¬ 
turns  to  be  anticipated  from  the  cultivation  of  tannin  plants  in 
this  country  and  the  same  can  be  secured  only  through  experi¬ 
ments  carried  out  on  a  commercial  scale. 

A  consideration  of  the  several  factors  mentioned  leads  to  the 
conclusion  that  certain  localities  in  the  Southern  States  offer  the 
best  conditions  under  which  to  make  practical  tests  of ‘the  possi¬ 
bility  of  cultivating  tannin  plants  on  a  commercial  basis  since 
there  considerable  areas  of  relatively  cheap  land  are  to  be  had, 
the  cost  of  labor  is  not  prohibitive  and  the  distance  is  not  great 
from  the  centers  of  consumption.  There  also  large  areas  may  be 
obtained  which  could  be  devoted  to  the  cultivation  of  one  or  more 
tannin  bearing  plants  on  a  large  scale  with  a  corresponding  sav¬ 
ing  in  certain  items  of  the  cost  of  production  and  marketing. 
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Aside  from  the  attempt  made  a  number  of  years  ago  to  culti¬ 
vate  the  canaigre  practically  no  work  has  been  done  on  the  culti¬ 
vation  of  tannin  plants  in  the  United  States.  The  presence  of 
tannin  has  been  demonstrated  in  many  of  our  native  plants  and 

at  one  time  or  another  a  number  of  these  have  been  utilized  in 

* 

tanning  but  the  supply  has  been  derived  from  uncultivated  ma¬ 
terial.  Preliminary  experiments  are  now  under  way  which  it  is 
hoped  will  yield  the  data  necessary  for  planning  larger  experi¬ 
ments  on  a  commercial  scale.  A  survey  of  the  native  plants  with 
respect  to  their  availability  for  cultivation  as  tannin  producers  is 
now  in  progress  and  importations  are  being  made  from  abroad 
of  those  tannin  plants  which  seem  adapted  for  cultivation  in  this 
country.  A  discussion  of  some  of  the  more  promising  of  these 
will  serve  to  indicate  the  direction  in  which  work  is  being  carried 
out. 

SUMAC. 

The  bulk  of  the  sumac  used  in  this  country  is  obtained  from 
abroad,  largely  from  the  Mediterranean  region,  and  was  imported 
in  1908  to  the  extent  of  8,576,091  pounds.  The  cause  of  the 
preference  in  favor  of  the  imported  product  is  generally  under¬ 
stood  to  be  due  to  the  presence  of  undesirable  coloring  matter  in 
the  American  sumac.  Although  the  native  wild  supply  is  held  by 
some  to  be  more  than  sufficient  to  satisfy  the  present  demand  it 
is  believed  that  by  cultivation  the  quality  can  be  much  improved 
and  a  wider  market  secured.  Two  species  of  sumac,  Rhus  glabra 
and  Rhus  copallina,  occur  in  the  region  where  the  American 
material  is  gathered  and  are  not  distinguished  by  many  collectors. 
The  former  known  locally  as  smooth  or  white  sumac  contains 
from  15  to  25  per  cent,  tannin  and  the  latter  called  black  sumac 
has  yielded  on  analysis  as  high  as  38  per  cent.  Leaves  of  the 
latter  also  from  certain  localities  produce  a  much  whiter  colored 
leather  than  the  ordinary  product.  If  the  requisite  areas  of  till¬ 
able  land  can  be  had  in  localities  where  the  soil  and  climatic 
conditions  are  suitable  for  maintaining  the  high  tannin  content 
and  good  color  value  of  the  black  sumac,  proper  cultivation  and 
handling  may  develop  a  product  that  will  be  of  high  value.  The 
plant  is  easily  cultivated  and  when  two  years  old  may  be  readily 
harvested  by  an  inexpensive  method  that  has  been  used  abroad 


PRODUCTION  OF  TANNING  MATERIALS  IN  THE  U.  S. 


43 


which  consists  in  mowing  over  the  branches  as  is  done  with  grass 
in  making  hay,  and  after  the  leaves  are  carefully  dried  removing 
them  from  the  branches  by  thrashing.  The  average  yield  of 
Sicilian  sumac  is  only  about  2,500  pounds  per  acre  hut  as  this 
plant  does  not  require  a  rich  soil  it  may  be  made  to  yield  a 
relatively  fair  return  in  certain  sections  where  it  would  not  have 
to  compete  with  other  crops  of  high  value. 

THE  PECAN. 

Although  the  pecan  at  present  promises  only  a  very  small 
supply  of  material  suitable  for  use  in  tanning  yet  it  is  not  devoid 
of  interest.  The  bark  of  the  tree  has  yielded  12  per  cent,  of 
tannin  which  appears  to  produce  a  soft,  light  colored  leather. 
The  shells  also  which  are  to  be  obtained  in  some  quantity  at  the 
centers  where  the  nuts  are  cracked  contain  about  9  per  cent, 
tannin  which  gives  a  reddish  cast  to  leather.  As  the  shells  are 
at  present  a  waste  product  they  could  probably  be  obtained  at  a 
low  figure  and  utilized  in  certain  cases  where  mixed  tannage  is 
employed. 

PURSHIA  TRIDENTATA. 

This  is  a  shrub  belonging  to  the  natural  order  Rosaceae  and 
occurs  on  dry  hills  from  Montana  and  Washington  to  New 
Mexico  and  California.  In  many  places  it  occurs  as  a  small 
growth  scatteringly  distributed  on  hill  sides  but  it  is  very 
abundant  and  of  large  size  in  south-central  Utah.  It  has  been 
found  to  contain  12  per  cent,  tannin  but  the  distance  of  the 
source  of  supply  from  the  centers  of  consumption  makes  its 
utilization  doubtful. 

algarobieea. 

The  shrub  Caesalpima  brcvifolia,  the  pods  of  which  are  known 
as  algarobilla,  is  a  native  of  Chile  where  it  attains  a  height  of 
about  six  feet.  The  pods  have  been  found  to  contain  as  much  as 
67  per  cent,  tannin  which  much  resembles  that  of  divi-divi  and 
myrabolams.  The  yield  has  been  estimated  at  six  to  eight  pounds 
per  plant  when  1,000  plants  were  set  to  the  acre.  The  Chilean 
product  is  said  to  have  been  sold  in  European  markets1  at  15 
to  25  francs  per  100  pounds,  which  would  indicate  a  gross  return 
1  Albert,  F.,  La  Algarobilla,  1901. 
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of  at  least  $180  per  acre.  Since  this  plant  requires  an  arid  soil 
and  does  not  withstand  frost,  it  probably  cannot  be  grown  in  the 
United  States  except  along  the  Mexican  border. 

DIVI-DIVI. 

The  pods  of  Caesalpinia  coriaria,  known  locally  as  divi-divi, 
libi-divi  or  cascalote,  contain  from  30  to  50  per  cent,  tannin.  The 
plant  occurs  wild  in  Mexico  and  Central  America  and  is  culti¬ 
vated  in  Jamaica,  Curacoa  and  in  Mombo,  East  Africa.  Since 
its  range  extends  only  to  about  30°  from  the  equator  it  can  be 
grown  only  in  the  extreme  southern  part  of  the  United  States  if 
at  all.  The  natives  of  Mexico  claim  that  trees  will  begin  to 
bear  fruit  when  between  7  and  10  years  of  age  and  that  a  large 
tree  will  produce  from  100  to  200  pounds  of  pods.  Seeds  of 
this  tree  have  been  planted  in  Florida  and  in  time  it  is  hoped 
that  some  exact  information  may  be  obtained  as  to  its  possibilities. 

ELEPHANT-ROOT. 

The  elephant-root,  Elcphantorrhiza  burchclli,  is  a  somewhat 
shrubby  leguminous  plant,  native  in  South  Africa.  It  grows 
best  there  along  water-courses  but  occurs  on  the  drier  uplands 
also.  The  large,  club-footed  roots  attain  a  length  of  several  feet, 
and,  when  air  dry,  have  been  found  to  contain  from  12  to  22  per 
cent,  tannin.  Used  as  a  tanning  material  these  roots  produce  a 
soft  and  light-red-tinted  leather,  somewhat  lighter  colored  than 
that  tanned  with  wattle  bark.  The  plant  will  bear  some  frost 
and  its  availability  will  be  tested  in  suitable  localities. 

EUCALYPTUS. 

During  the  past  few  years  a  great  impetus  has  been  given  to 
the  planting  of  Eucalyptus  trees  as  a  future  source  of  timber 
supply.  These  trees  should  also  be  considered  as  one  of  the 
possible  new  sources  of  tannin  in  this  country.  While  the  tannin 
content  of  all  the  species  and  varieties  that  are  adapted  for 
planting  in  favorable  locations  in  the  United  States  has  not 
been  determined,  the  figures  that  are  available  show  that  the 
bark  of  nine  contain  tannin  in  amounts  varying  from  8  to  40 
per  cent.,  and  that  the  leaves  of  eleven  species  yield  tannin  in 
quantities  ranging  from  6  to  18  per  cent.  The  bark  of  Eucalyptus 
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occidentalism  which  is  exported  from  Australia  under  the  name 
of  mallet  bark,  is  the  richest  in  tannin,  containing  according  to 
Dekker  40  to  50  per  cent.  The  leaves  are  said  to  have  been  used 
in  tanning  with  very  good  results.  The  leaves  of  a  species  grow¬ 
ing  in  Florida,  Eucalyptus  robusta,  have  yielded  17  per  cent,  tan¬ 
nin  and  offer  a  promising  subject  for  experiment.  Since  the 
trees  of  these  species  send  up  sprouts  very  readily  after  the  seed¬ 
ling  trees  are  cut  off,  it  should  be  possible  to  obtain  at  least  an 
annual  crop  of  leaves,  either  by  cutting  over  the  young  growth, 
as  was  suggested  in  the  case  of  sumac,  or  by  planting  the  trees 
close  together  in  rows  and  pruning  as  a  hedge.  This  method 
would  materially  diminish  the  long  period  without  financial  re¬ 
turn  between  planting  and  maturity  of  the  trees  when  they  are  in¬ 
tended  for  lumber  production.  A  few  trees  have  been  planted 
experimentally  in  the  South  from  which  it  is  hoped  data  may  be 
secured  as  to  the  probable  yield  of  leaf  per  acre  that  may  be  pro¬ 
duced  under  the  method  of  pruning  just  mentioned. 

It  is  only  just  to  say  that  these  analyses  and  color  tests  were 
made  by  Mr.  Alsop,  and  are  interesting  from  the  standpoint  of 
practical  tests. 

Examples  enough  have  been  mentioned  to  show  the  nature  of 
this  work  and  the  direction  it  is  taking.  Believing  that  the  time 
is  at  hand  when  we  may  well  attempt  to  introduce  to  cultivation 
tannin  bearing  plants  we  are  at  once  confronted  with  the  necessity 
of  obtaining  exact  and  definite  information  concerning  all  those 
that  seem  to  offer  a  prospect  of  being  adapted  to  our  economic 
and  agricultural  conditions.  For  the  most  part  this  work  is 
prospective  entirely  and  before  we  can  hope  to  proceed  far  a 
series  of  extended  and  I  regret  to  say  laborious  experiments  on 
a  commercial  scale  are  absolutely  necessary.  To  this  end  the 
interest  and  close  co-operation  of  the  tanner,  the  chemist,  the 
farmer  and  the  agricultural  scientist  are  necessary.  If  the  tan¬ 
ner  on  the  one  hand  withholds  his  support  until  he  is  assured  that 
these  new  materials  have  been  tested,  proved  to  be  satisfactory 
and  are  readily  available  in  hundred  ton  lots,  and  the  farmer  on 
the  other  hand  declines  to  become  interested  until  he  can  be  as¬ 
sured  of  the  yield  per  acre  and  the  f.  o.  b.  price  of  his  crop  at 
his  railway  siding,  nothing  will  be  accomplished.  But  if  the 
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tanner  is  willing  to  give  some  time  and  expense  to  testing  small 
quantities  of  new  products  and  if  the  farmer  will  assist  in  de¬ 
termining  the  possibilities  of  their  commercial  production,  some 
definite  results  may  be  accomplished.  Meanwhile  such  experi¬ 
mental  work  will  be  carried  on  as  time  and  means  may  permit. 
Your  earnest  co-operation  will  greatly  further  its  progress. 
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[Reprinted  from  Journal  of  American  Leather  Chemists 
Association,  April,  1912.] 

TANNIN  PLANTS  OF  PARAGUAY. 

Exhibited  at  the  International  Agricultural  Exposition, 
held  at  Buenos  Aires,  1910. 

By.  Dr.  W.  W.  Stockberger. 

The  tannin  plants  discussed  in  this  paper  comprise  those  listed 
in  the  catalogue  of  the  Paraguay  exhibit1  at  the  International 
Agricultural  Exposition,  Buenos  Aires,  1910.  Some  of  the 
species  mentioned  occur  in  other  countries  and  certain  ones  have 
been  more  or  less  thoroughly  examined  with  respect  to  their 
possible  utilization  as  a  commercial  source  of  tannin.  Supple¬ 
mental  y  notes  on  these  and  some  related  species  have  been  added. 
The  plants  are  arranged  according  to  the  family  to  which  each 
belongs,  and  the  italicised  specific  name  of  each  is  followed  by 
the  native  name  in  parenthesis.  Percentages  of  tannin  refer  to 
the  bark  except  where  otherwise  stated. 

Following  is  the  list  of  plants: 

FAMILY  PALMAF. 

Cocos  romanzofhana  Cham.  (Pindo)  contains  6.6  per  cent, 
tannin,  used  by  the  natives  to  tan  fine  hides.  A  palm-tree  abun¬ 
dant  in  all  the  forests  along  the  coast  where  it  is  inconsiderately 
destroyed  in  order  to  obtain  the  leaves  which  make  fine  green 
forage  for  the  droves  of  mules  used  by  the  lijmber  firms. 

1  Catalogo  descriptivo  de  los  productos  expuestos  por  la  Estacion 
agronomica  de  Puerto  Bertoni,  Paraguay,  Asuncion,  1910. 
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FAMILY  ANONACEAE. 

Rollinia  sp.  (Aratiku  gwazu)  contains  4.2  per  cent,  tannin.  A 
tree,  often  quite  tall,  common  in  the  forests  and  well  known  for 
its  fruit.  The  thin  bark  abounding  in  bast  fibers  is  easily  re¬ 
moved.  Color  when  freshly  broken,  grayish. 

The  bark  of  R.  salicifolia  Schlecht.,  which  occurs  also  in 
Brazil,  is  used  as  an  astringent.  According  to  Peckholt2  the 
leaves  and  roots  of  the  Brazilian  species  R.  sicberi  D.  C.,  and  the 
unripe  fruit  and  bark  of  R.  exalbida  Mart.,  are  used  as  astrin¬ 
gents. 

FAMILY  LAURACEAE. 

Ocotca  sp.  (Yhva-ika)  contains  10.8  per  cent,  tannin  accom¬ 
panied  by  a  mucilaginous  substance  in  large  proportions.  The 
bark  contains  few  fibers,  and  the  color  when  freshly  broken  is 
grayish.  A  stout  tree,  often  quite  tall,  common  in  the  forests 
of  Paraguay,  utilized  at  times  for  its  timber. 

A  species  of  this  genus,  0.  bullata  E.  Mey.,  which  occurs  in 
Cape  Colony,  South  Africa,  contains  according  to  Juritz3  5.8  per 
cent,  tannin. 

FAMILY  CAESALPINIACEAE. 

Apuleia  praccox  Mart.  (Yhvihra-pere)  contains  10.7  per  cent, 
tannin.  Bark  smooth,  somewhat  difficult  to  remove,  color  when 
freshly  broken  pale  yellow.  A  stout  tree,  fairly  common,  used 
for  lumber. 

Copaifera  lansdorfii  Desf.  (Kupaih)  contains  16.6  per  cent, 
tannin  and  a  certain  proportion  of  resinous  matter.  Bark  thick, 
ligneous,  the  corky  layer  readily  breaking  into  small  fragments, 
fracture  whitish  red.  A  tree  with  well  developed  trunk,  abun¬ 
dant  in  the  forests  along  the  course  of  the  river  Monda-ih.  rare 
in  other  places.  It  is  from  this  tree  that  the  Jesuit  Missionaries 
extracted  a  fragrant  balsam  known  in  commerce  under  the  name 
balsam  copaiba. 

In  Guiana  the  bark  of  C.  bractcata  Benth.  is  said  to  be  used 
for  tanning.4 

2  Peckholt.  Th.  “Heil-  und  Nutzpflanzen  Rraziliens  aus  der  Familie  der 
Anotiaceae,”  Berichte  d.  deut.  P/iarm.  Ges  .  1897,  p.  45c. 

3  Juritz,  C.  F.,  “  Noodzakelijkheid  voor  georganiseerd  scbeikundig 

onderzoek  in  de  Kaapkolonie :  looistofbepalingen,”  Lcnidboimjottrtiaal 
Kaap  de  Goede  Hoop ,  1905,  p.  538. 

*  Nie  ierlein,  G.,  “  Ressources  v£getales  des  Colonies  fran5aises,”  Paris, 
1902. 
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FAMILY  MIMOSACEAE. 

Enter olobium  timbouva  Mart.  (Timbo)  contains  22.3  per  cent, 
tannin  and  a  certain  quantity  of  resinous  matter.  Bark  thick 
with  corrugated  epidermis  and  woody  bast,  fracture  of  the  young 
bark  white,  mature  bark  reddish.  A  tree  frequently  attaining  a 
very  large  size,  quite  common,  and  utilized  for  lumber.  Re¬ 
garded  by  the  natives  as  a  superior  tanning  material  which  gives 
a  special  quality  to  the  leather. 

The  bark  and  pods  of  B.  cyclocarpum  (Jacq.)  Griseb.,  occur¬ 
ring  in  Mexico  and  Central  America,  are  said  to  be  rich  in  tannin. 

Inga  afdnis  D.  C.  (Inga  gwazu)  contains  25.8  per  cent,  tannin. 
Bark  smooth,  brittle,  very  deficient  in  bast  fibers,  easily  sepa¬ 
rated  from  the  trunk,  fracture  whitish  red.  A  tree,  sometimes 
quite  stout,  growing  in  profusion  on  the  banks  of  rivers  and 
small  streams. 

Mimosa  sp.  (Yukeri  guazu)  contains  10.8  per  cent,  tannin. 
Bark  thick,  epidermis  somewhat  corrugated  and  quite  ligneous, 
fracture  dark  red.  A  tree  with  spiny  branches,  common  in  cer¬ 
tain  places. 

The  roots  of  the  Indian  species  M.  pudica  L.  contain  10  per 
cent,  tannin5  and  the  bark  of  M.  farinosa  Gris,  from  Argentina 
yields  3.9  per  cent.6  I11  China  the  bark  of  M.  sensitiva  L.,  which 
occurs  in  Central  America  and  the  East  Indies,  is  used  as  an 
astringent.7 

Peltophorum  dubium  Taub.  (Yhvihra  puihta)  contains  31.2 
per  cent,  tannin  and  a  large  quantity  of  coloring  matter.  Bark 
thick  and  corrugated,  exceedingly  ligneous,  easily  detached  from 
the  trunk  in  long  strips,  fracture  red.  A  tree,  widely  used  for 
timber,  at  times  reaching  an  extraordinary  size,  common  through¬ 
out  the  entire  region. 

Pipladenia  rigida  Benth.  (Kurupaih-ra  puihta)  contains  28.2 
per  cent,  tannin  and  coloring  matters  in  moderate  proportions. 
Bark  ligneous,  epidermis  checked  and  corrugated,  easily  detached 
from  trunk,  fracture  pale  rose.  A  tall  tree  at  times  rivalling  the 

5  Hooper,  D.,  “  Indian  tanning  materials,”  Amer.  Jour.  Phaim.,  Vol. 
24,  1894,  p-  377- 

6  Levi,  L.  E.  and  J.  F.  Sigel,  ‘‘Analysis  of  Cuban  and  Argentine  barks, 
woods,  leaves  and  fruits,”  Hide  and  Leather ,  1905. 

7  Dekker,  J.,  Bull.  Kolo.  Museum,  Haarlem  No.  35,  1906,  p.  127. 


LEATHER  CHEMISTS  ASSOCIATION 


1 88 

large  cedars  in  size.  Another  common  species  known  as  Kuru- 
paih-ra  moroti  is  equally  rich  in  tannin. 

The  bark  of  P.  cebil  Gr.,  from  the  Argentine,  is  reported  to 
contain  15  per  cent,  tannin.8 

FAMILY  FABACEAE. 

Dalbcrgia  sp.  (Yhsapih-ih)  contains  5.8  per  cent,  tannin.  Bark 
smooth,  easily  removed,  slightly  ligneous,  fracture  blackish.  A 
stout  tree  which  is  very  abundant. 

A  decoction  of  the  bark  of  the  Indian  species  D.  latifolia  Roxb., 
according  to  Dekker,9  is  very  astringent. 

FAMILY  MELIACEAE. 

Cabralca  sp.  (Cancharana)  contains  5  per  cent,  tannin  in  the 
young  bark.  Mature  bark  rather  thick,  somewhat  fibrous,  a  little 
hard  to  remove  and  of  whitish  fracture.  A  well-developed  tree, 
used  at  times  for  lumber,  profusely  abundant  in  the  forests. 

“Cedrela  tubidora”  (  ?)  (Cedro)  contains  12.6  per  cent,  tannin. 
Bark  quite  thick,  composed  of  tenuous  and  fibrous  layers  super¬ 
posed;  corky  portion  fissured;  easily  removed,  fracture  irregular, 
reddish.  A  tree'  common  in  the  entire  region,  widely  used  for 
timber.  Two  other  species  also  occur  which  contain  about  the 
same  per  cent,  of  tannin. 

Guarea  sp.  (Guare)  contains  10.02  per  cent,  tannin.  Bark 
ligneous,  easily  removed,  fracture  whitish.  A  tree  of  medium 
development,  abundant. 

Among  other  species  of  this  genus  containing  tannin  are 
G.  grandiflora  D.  C.,  Java,  and  G.  trichilioides  L.,  Guiana,  the 
bark  of  which  is  used  in  tanning.10 

Trichilia  hieronymi  Griseb.  (Kaatigua  moroti)  contains  23  per 
cent,  tannin  and  a  large  proportion  of  coloring  matter  in  the  bark, 
which  is  smooth,  readily  removed  in  longitudinal  strips,  easily 
broken.  The  fracture  is  whitish  red.  A  small  tree  common  every¬ 
where,  the  bark  of  which  is  frequently  used  by  the  natives  to 
tan  hides  and  to  dye  cotton  fabrics  a  yellow  rose  color. 

8  Levi,  L.  E.  and  J.  F.  Siegel,  “Analysis  of  Cuban  and  Argentine  barks, 
woods,  leaves  and  fruits,”  Hide  and  Leather ,  1905. 

9  Dekker,  J.,  “  De  looistoffen,”  Bulletin  Koloniaal  Museum,  Haarlem, 
No.  35,  1906,  p.  132. 

10  Hohnel,  F.  R.  von,  “Die  Gerberinden,”  Berlin,  1880. 
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Trichilia  catigua  A.  Juss.  (Kaatigua  puihta)  contains  20.5  per 
cent,  tannin  and  a  heavy  proportion  of  coloring  matter.  Fracture 
of  the  bark,  dark  orange.  In  other  respects  like  the  preceding 
but  somewhat  less  appreciated  as  a  tanning  agent,  since  it  gives 
a  harshness  to  the  leather. 

Tamil, y  euphorbiacfaf. 

Alchornea  triplinervia  Muell.  (Tapia  gwazu-ih)  contains  11.7 
per  cent,  tannin.  Bark  quite  thick,  without  bast  fibers,  texture 
granulose  and  fragile,  easily  removed,  fracture  reddish.  A  well 
developed  and  abundant  tree. 

“ Croton  succirubrum”  (?)  (Sangre  de  Drago)  contains  11.7 
per  cent,  tannin  and  a  resinous  matter  of  a  penetrating  odor. 
Bark  smooth,  thin,  quite  fibrous,  easily  removed  from  sap-wood, 
fracture  white.  A  small  tree,  abundant  along  the  rivers  but  rare 
in  the  forests  of  the  uplands. 

FAMILY  SAPINDACFAF. 

Allophylus  edulis  Radik.  (Koku)  contains  10  per  cent,  tannin. 
Bark  smooth,  thin,  without  bast  fibers,  somewhat  adherent  to 
the  sap-wood  whence  very  difficult  to  remove,  fracture  yellowish 
white.  A  small  tree  common  in  certain  places  but  of  scant 
development. 

Cupania  uraguensis  Hook  &  Arn.  (Kambuata)  contains  17.5 
per  cent,  tannin.  Bark  rather  thick,  ligneous,  very  adherent  to 
the  sap-wood,  removable  only  in  small  pieces  by  hammering, 
fracture  reddish.  A  tree  of  moderate  dimensions,  characteristic 
of  the  forests  bordering  the  rivers  and  small  streams. 

Cupania  vernalis  Cambess.  (Yaguarataih)  contains  15  per  cent, 
tannin.  Bark  smooth,  somewhat  ligneous,  easily  removed  in 
large  strips,  fracture  pale  rose.  Small  tree  more  common  than 
the  preceding  species. 

Cupania  sp.  (Cedrillo)  contains  15.8  per  cent,  tannin.  Bark 
thin,  fibrous,  somewhat  adherent  to  the  sap-wood,  fracture  whit¬ 
ish  rose.  A  small  tree  of  scanty  development,  usually  growing  in 
low  places  on  banks  of  rivers  and  small  streams.  Preferred  by 
the  natives  for  tanning  fine  skins. 
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FAMILY  GUTTlEERAE. 

Rhecdia  brasiliensis  Planch  &  Trianan.  (Pakuri)  contains  21.6 
per  cent,  tannin  and  a  small  proportion  of  resinous  and  coloring 
matters.  Bark  smooth,  easily  removed,  brittle,  fracture  pale  red. 
A  fruit-bearing  tree,  well  known,  and  common  in  the  forests, 
height  ranging  from  12  to  14  meters,  but  small  in  diameter. 

FAMILY  MYRTACEAE. 

“Britoa  fragran tissima”  ( ?)  (Yhvaviro)  contains  9.2  per  cent, 
tannin.  Bark  smooth,  thin,  somewhat  fibrous,  easily  removed, 
fracture  whitish.  A  small  fruit-bearing  tree  of  small  develop¬ 
ment.  Grows  in  abundance  at  times  in  the  old  “capueras.” 

“Campomanesia  guavira”  (?)  (Yhvavira)  contains  11.6  per 
cent,  tannin.  Bark  thin,  fibrous,  difficult  to  separate  from  the 
trunk,  fracture  whitish  yellow.  A  fruit-bearing  tree  known  and 
esteemed  in  all  parts  of  the  country,  frequently  reaching  large 
size,  common  everywhere. 

Eugenia  brasiliensis  Lam.  ( Yhva-poroitih)  contains  43.4  per 
cent,  tannin  in  the  mature  bark,  16.6  per  cent,  in  the  dry  leaves 
and  1 1.6  per  cent,  in  the  wood  with  little  resinous  and  coloring 
matter.  Bark  whitish  externally,  smooth ;  without  bast  fibers, 
very  adherent  to  the  sap-wood,  especially  when  the  flow  of  sap  is 
scanty,  fracture  color  of  hazel-nut.  Well  known  fruit-bearing 
tree  from  5  to  10  meters  high,  30  to  45  cm.  in  diameter.  Abun¬ 
dant  in  the  forests  where  in  certain  low  places  it  forms  dense 
thickets. 

Eugenia  rnichellii  Lam.  (Nangapirih  gwazu)  contains  28.5  per 
cent,  tannin  and  very  little  other  extractive  matter.  Small  tree 
5  to  7  meters  high,  small  diameter.  Bark  smooth  and  thin,  some¬ 
what  ligneous,  fracture  whitish.  Abundant  in  low  grounds,  on 
banks  of  small  streams  and  rivers,  together  with  other  species  of 
the  same  genus,  similar  and  all  more  or  less  tanniferous. 

Eugenia  pungens  Berg.  (Yhva  viyu)  contains  10.8  per  cent, 
tannin.  Bark  thin,  smooth,  exceedingly  adherent  to  the  sap- 
wood  and  very  difficult  to  remove,  texture  fragile,  fracture  cinna¬ 
mon  color.  A  fruit-bearing  tree,  as  well  known  and  valued  as 
E.  brasiliensis ,  but  larger  in  size  and  less  common. 

Eugenia  sp.  (Regalito)  contains  15.8  per  cent,  of  very  pure 
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tannin.  Bark  smooth,  not  very  thick,  adherent  to  the  sap-wood 
removable  only  in  small  pieces,  fracture  color  of  hazel-nut.  A 
small  tree  5  to  7  m.  high,  15  to  25  cm.  in  diameter.  Less  abun¬ 
dant  than  the  other  species  of  the  same  genus. 

Eugenia  sp.  (Yhvajhay  puihta  gwazu)  contains  28.7  per  cent, 
tannin.  Bark  smooth,  thin,  without  bast  fibers,  easily  removable, 
fracture  whitish.  A  tree  10  to  12  meters  high,  30  to  50  cm.  in 
diameter,  not  very  abundant. 

This  genus  is  widely  distributed  and  many  of  its  species  con¬ 
tain  a  relatively  high  per  cent,  of  tannin.  Hooper11  found  19 
per  cent,  in  the  bark  of  E.  jambolana  Lam.,  from  India,  12.4 
per  cent,  in  E.  jambos  L.,  from  Brazil,  16. 1  per  cent,  in  E.  arnot- 
tiana  Wight,  11.9  per  cent,  in  E.  montana  Wight,  and  10.1  per 
cent,  in  E.  c ary ophylli folia  Wight;  Maiden12  reported  a  content 
of  16.9  per  cent,  in  the  bark  of  E.  smithii  Poir,  from  Australia, 
and  Hohnel13  16  to  17  per  cent,  in  E.  maire  A.  Cunn.,  from  New 
Zealand.  The  bark  of  E.  opcrculata  Roxb.,  from  Sumatra, 
according  to  Bernardin,14  and  that  of  E.  ovigera  Brongn.  and  Gr., 
from  New  Caledonia,  according  to  Niederlein,15  is  used  for 
tanning. 

“Myrtus  edulis”  (?)  (Yhva  mbopi)  contains  21.8  per  cent, 
tannin.  Bark  thin,  smooth.  Somewhat  difficult  to  remove,  frac¬ 
ture  whitish. 

FAMILY  SAPOTACLAL. 

Bumelia  obtusifolia  R.  and  S.  (Pihkasurembiu)  contains  8.4 
per  cent,  tannin.  Bark  smooth,  somewhat  ligneous,  easily  re¬ 
moved,  fracture  whitish  yellow.  A  tree  of  moderate  size,  some¬ 
what  abundant. 

FAMILY  APOCYNACEAL. 

Aspidiosperma  polyneuron  Muell.  (Palo  Rosa)  contains  only 
2.6  per  cent,  tannin.  The  wood  contains  a  pink  coloring  matter 

11  Hooper,  D.,  “Indian  Tanning  Materials,”  The  Agricultural  Ledger , 
Calcutta,  1902,  No.  1. 

12  Maiden,  J.  H.,  “The  Useful  Native  Plants  of  Australia,”  London, 
1889,  p.  327. 

13  Hohnel,  F.  R.  von,  “Die  Gerberrindeu,”  Berlin,  1880. 

14  Bernardin,  M.,  “  Classification  de  250  matierestannantes,”  Ghent,  1872. 

15  Niederlein,  G.,  “  Ressources  vegetales  des  Colonies  francaises,” 

Paris,  1902. 
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of  possible  usefulness.  A  tall,  stout  tree,  yielding  excellent  tim¬ 
ber,  at  present  neither  well  known  or  much  used.  Found  only 
in  some  places  in  Parana  north  of  the  parallel  of  26°. 

The  White  Quebracho,  A.  quebracho-bianco  Schlecht.,  from 
the  Argentine,  contains  in  the  wood  about  3  per  cent,  tannin,  in 
the  leaves  27  per  cent,  and  in  the  bark  4  per  cent.16 

FAMIRY  BIGNONIACEAE. 

“Tecoma  ipe  araliacea”  (?)  (Lapacho)  contains  5  per  cent, 
tannin.  Bark  thick,  bast  fibers  abundant,  epidermis  and  corky 
portion  cracked  or  fissured,  easily  removed,  fracture  whitish.  A 
well  known  and  common  tree,  one  of  those  most  used  for  timber. 

According  to  Niederlein17  the  bark  of  T.  leucoxylon  Mart., 
from  Guiana,  is  used  in  tanning. 

U.  S.  Dept,  of  Agriculture, 

Bureau  of  Plant  Industry. 

16  Moller,  Jos.,  “  Ueber  das  Quebrachoholz,”  Dingier' s  Polytech.  Join  n., 
Vol.  230,  1878,  p.  481,  845. 

17  Niederlein,  G.,  “Ressourees  vegetales  des  Colonies  francaises,”  Paris, 
1902. 


